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It is a bit too early to expect electricity to justify fully its adoption 
on the Manhattan elev ted system in New York City. Necessarily a 
longer time must elapse before all the changes in equipment can be 
carried out and everything can be made to work smoothly. There will 
certainly be delays, and troubles due to the unexperienced handling of 
a new system,but lIreadyson e of the benefits are beginning to emerge. 
The annual report just presented by President Gould must be re- 
garded as a remarkable illustration of what electric traction can do 
in the way of stimulating and revivifying an old property, and it 
really looks as though some of the great gains made on street rail- 
ways in the early trolley days will be paralleled by the leaps and 
bounds in traffic on the Manhattan. It appears that even with the 
limited electrical equipment there was an increase in passengers 
of about 29,000,000 in the past twelve months; while in the last 
quarter the electrified east side has shown 25 per cent. increase 
against the 10 per cent. on the west side, where electric cars are 
still very much of a novelty. Moreover the operating ratio for the 
year has been cut from 55.38 per cent. down to 50.10; and there 
should be possible something better, although that is a point in 


regard to which one must wait for the facts and results. 





Incidentally, altogether aside from what the company has gained, 
the public is very greatly a beneficiary by the change of motive power. 
After traveling on one of the clean, bright electrics, it is a burden 
and vexation to the flesh to go back to the steam trains, especially 
if windows or doors are open, or if one has to stand on a platform. 
Inside the cars, the mere change in the lighting has been an infinite 
betterment. Not alone are the old oil or other lamps bad, but anybody 
standing in the aisle shuts out the light from everyone else around, 
so that reading becomes an :mpossibility. The electric lights are so 
placed and distributed that all parts of the car are well lit, and no 
one’s light can be intercepted. Better yet, there is a distinct saving 
in time. The schedule has certainly been cut 25 per cent.; in fact 
a half-hour trip, old style, can apparently now be made in about 
twenty minutes; although we note friction and stoppages due to 


the inexperience alike of trainmen and passengers. 





We note a tendency to boom Manhattan stock on all these points, 
but before money is paid out in dividends we venture to hope that 
the company will follow up the present change by making other im- 
provements that should and must come as an inevitable sequel. The 
very increase of travel is rerdering the station and terminal facilities 
quite inadequate; and in fact, despite the change to electricity, one 
hears many complaints about the crushing and crowding on the 
Elevated; while pickpockets are apparently enjoying “the time of 
their lives,’ on account of the helplessness of their victims in 
the melee. It does little good also to gain time in transit and then 
waste more than the gain in the press on some blockaded platform 
or narrow stairway. In short, the adoption of electricity is a great 
boon, but there are many others due in its train. 

ciniiiaeaediadabipensiiieiadenaceaiiniem eam 
SELF-HELP. 

Whether or not he meant it as a reply to Senator Hill’s campaign 
proposal for State ownership of the coal mines, President Roosevelt 
said a mighty strong and pertinent thing on paternalism in gov- 
ernment at the Chamber of Commerce banquet in New York City 
last week. We quote it in full as follows: “At a time when the 
growing complexity of our social and industrial life has rendered 


inevitable the intrusion of the State into spheres of work wherein 
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it formerly took no part, and when there is also a growing tendency 
to demand the illegitimate and unwise transfer to the government 
of much of the work that should be done by private persons, singly 
or associated together, it is a pleasure to address a body whose 
members possess to an eminent degree the traditional American 
self-reliance of spirit which makes them scorn to ask from the 
government, whether of State or of Nation, anything but a fair 
field and no favor—who confide, not in being helped by others, but 
in their own skill, energy, and business capacity to achieve success.” 
Those of us who believe in self-help and in the minimization of 
governmental management could not ask a better presentation of 
their views than this. A curious feature is that such a declaration 
should come from the leading spokesman of the Republican party, 
which is popularly credited with a desire to magnify the office 
and function of the central power, and that the doctrine attacked 
was put forward by one whose proudest boast is that he is a Dem- 
ocrat, and who speaks for the party that has always opposed tooth and 
nail such centralized aggrandizement in national policy. All that 
the industries of the country need—mines, telegraphs, railroads, 
lighting plants—is that they shall be left to the development of 
private enterprise by those “who confide, not in being helped by 
others, but in their own skill, energy and business capacity to 


achieve success.” 
— 


TRAIN-DISPATCHING. 

If report be true—and we are not in a position to contradict it— 
the present month witnesses the fiftieth anniversary of the first at- 
tempts to use telegraphy in train dispatching. The claim for priority 
is made for Mr. Albert H. Copeland, of Chenoa, IIl., and another 
pioneer who asserts that he moved trains by telegraph about the same 
time is Mr. D. H. Conklin, of Decatur, Ill. Mr. Copeland made his 
essay on the Burlington and Rutland road during a snow storm, in 
the fall of 1852, when he was in the postal service; while Mr. Conklin 
was engaged in the development of the method in the same year, as 
a telegraph operator, in the earlier days of the Erie system. 





When we consider what an important adjunct the telegraph has 
become to the railroads, it is hard to get one’s self back to the time 
of the Baltimore and Ohio experiments of 1844, and to take seriously 
Professor Morse’s suggestion that if a break were found in the tele- 
graph wire, the train should stop long enough to repair it. But this 
is what he said: “Very little interruption would take place if the train 
that discovered a break would stop not more than five minutes, and, 
being furnished with pieces of wire already prepared for the purpose, 
anyone could simply unwrap and scrape the broken ends and unite 
them by twisting the ends of the pieces of wire to them.” Repairing 
a telegraph circuit while the train waits would hardly commend itself 
to the hurried commuter or the passenger by the Twentieth Century 
Flyer; but those were idyllic, romantic days, when probably the rail- 
road traveler would prefer to be detained in order that he might see 
some of the mysterious workings of the newfangled telegraph. 





The association oi railroad and telegraph has indeed always been 
very close, and we do not wonder that the Western Union objects 
strenuously to being cut adrift from its old railroad bases. Teleg- 
raphy has been of infinite value in expediting and improving train 


service, and it would not be right to let this “jubilee” go by without 


_remembrance, even though the telephone has come in to play so im- 


portant a part in dispatching of late years. 


eee ene 


ELECTRIC HEATING. 
Not long since, we took occasion to discuss the economic future of 
electric heating on a considerable scale. Quite apropos, therefore, 


is a recent paper in L’Electricien on a carefully formulated plan for 
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the electric heating of the famous Davos-Platz region in Switzerland. 
This, as our readers will doubtless recollect, is perhaps the most 
noted winter resort for consumptive patients in all Europe, and to its 
sanatoriums two or three thousand invalids resort for treatment each 
season. The remedial value of pure, cold air is now well recognized 
in such cases, both here and abroad, and in this instance the primary 
purpose of electric heating is the preservation of pure air. To this 
end the plan includes a complete electric heating system for the whole 
community so as to eliminate the use of fuel as completely as possible. 
There is ample water power a dozen miles or so away, and it is 
proposed to install a polyphase plant of about 15,000 hp to do the 
work. This output is computed to be ample for the requirements, and 
when the project is carried out we shall be treated to the remarkable 
spectacle of a settlement containing a total population of about 5,000 
entirely rid of fires and the concomitant contamination of the air. It 
is estimated that the total cost of the energy delivered, including all 
items of fixed charges and depreciation, will amount to about two- 
thirds of a cent per kilowatt-hour. There seems to be no reason why 
such a figure may not be reached in a hydraulic plant economically 
installed and administered, and it is evident enough that so low a 
cost puts electric heating in an entirely new light. We are so wonted 
to consider the cost of electrical energy in the light of ordinary 
central station prices that it is hard to realize the significance of the 
situation. In this instance, to be sure, the main object of the inno- 
vation is sanitary rather than economic, but it will be none the less an 
invaluable lesson to the world. When we consider that energy could 
be supplied at a similar cost in working on a colossal scale from low- 
grade coal at the mine, we are tempted to dream of cities without 
smoke. At least, the Davos-Platz experiment will proclaim the way. 





7 ainmaiinds 
TRANSMISSION LINES ON THE SEA COAST. 

In another column an account is given of a difficulty which has 
arisen in the operation of high-voltage transmission lines, io- 
cated near the seashore where heavy sea fogs are prevalent. 
The trouble comes at a season of the year when there is also 
likely to be considerable dust flying at times when the fog is not 
present. This difficulty, as experienced on the Pacific Coast 
near Los Angeles has, we understand, also made itself man- 
ifest on at least one other line located near the seashore. For- 
tunately, at the same time that we record the difficulties which 
have arisen, we are enabled to describe a cure which has been 
applied, and under a test of something over a year, has given 
very satisfactory results. It is somewhat strange that so much 
trouble should be experienced directly on the sea coast, near 
Los Angeles, while, at the same time, the sea fogs which fre- 
quently drift up the valleys in that region, do not seem to have 
troubled the transmission lines a few miles inland. Just how 
much of the trouble is due to the salt held in suspension in the 
fog itself, and how much is caused by the character of the dust 
which is deposited on the insulators in dry times, has not, we 
believe, been thoroughly determined. It is now a well-known fact 
that aluminum cannot be used on or near the sea coast, because 


of the corroding effects of the salt mist. 





It seems peculiar that sea fog should contain as much salt 
in mechanical suspension as it frequently does. When it exists 
in fog, it is, of course, the result of spray being carried up into 
the air, and finally assuming the form of a fog along with the 
condensed moisture from the atmosphere. Otherwise sea fog 
would, of course, consist of nothing but vapor condensed from 
the atmosphere. Whether heavy sea fog alone, without the 
presence of dust previously deposited on the insulator, would 
cause leakage sufficient to burn the pins, is something which has 
not been determined, but the presence of the coating of dust 
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previous to the appearance of the fog seems to be a very im- 
portant factor in the trouble. Of course, the fog itself, if par- 
tially composed of sea spray, will deposit a certain amount cf 
salt under the insulators, but this might not be sufficient in itself 
to produce a break-down across the surface of the insulator, 
unless some dry dust had been deposited there previously by the 
wind. The information at hand does not indicate whether the 
Santa Monica transmission plant, which has experienced this 
trouble, has had its lines alive during the whole twenty-four 
hours. There would probably be more deposits upon the insu- 
lators if the lines were dead part of the day than if they were 
kept alive all the time, as the tendency of the high voltage is 
to statically charge all particles near each conductor and repei 
them. Indeed, it has been noticed many times in connection 
with high-tension insulators that moisture is driven away by 
this static effect. However, it is of more practical value to know 
the way the trouble can be overcome than to know the exact 


cause of it, and it is a satisfaction to record the remedy. 
SS 


THE PERMEABILITY OF MAGNETIC LIQUIDS. 

We publish this week, on page 811, the description of some meas- 
urements of permeability in magnetic liquids. The method 
employed is interesting as being analogous to that suggested 
by Hughes for his sonometer. Whereas, however, sonometer 
induction coils are usually flat and axially short, those employed 
in this investigation were relatively thin and axially long, so as 
to secure a close approximation to a uniform magnetic field 
The method seems to be swift in application 
Alloys of iron, nickel 


in their interiors. 
and promises a wide field of adaptation. 
and cobalt, with other metals, often displaying remarkable and 
anomalous magnetic behavior and possibly solutions of mag- 
netic substances, tested in this way, might also evince peculiar- 
ities. If such were found to be the case, the method would be 
valuable, because solutions are so readily prepared and ex- 
changed by contrast with solid cores of alloy. The maximum 
permeability observed was less than one tenth of one per cent. 
greater than the permeability of vacuum. This was for ferric 
chloride. When the permeability of pure iron may be as high 
as 2,000, the feeble permeability of aqueous solutions of the 
salts of iron stands in marked contrast. 


The observations were carried out up to intensities of mag- 
netic force approximating 200 gausses, a relatively high value. 
According to the results shown in Fig. 5, cobalt and iron be- 
have nearly with equal power in solution and give an increase 
of permeability over vacuum of 45 parts in a million for each 
per cent. of pure metal in solution; whereas nickel in the solu- 
tions of its salts is feebler and only gives about one third of that 
amount. This reverses the order of relative magnetic power in 
the metals, since solid nickel is superior to solid cobalt in per- 
meability, at low intensities of exciting magnetic field. The 
general results obtained seem to be in fair agreement with the 
few and scanty data hitherto available on this subject. Thus, 
taking ferric chloride of specific gravity 1.52, the permeability 
of this solution was observed to be approximately 1.00085. Re- 
ferring this to susceptibility, the corresponding value would he 
about 68X10", of Quincke, quoted for the 
solution of that density (1.508), is 65xX10°. It is to be hoped 
that the investigation will be extended to other densities of 
The 


results so obtained might prove very valuable from a theoret- 


while the value 


solution, and to various other compounds and mixtures. 


ical standpoint, although it must be confessed that with such 


feeble permeabilities there is not much hope of immediate 


practical application. 
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THE SIZE OF ATOMS. 


A paper recently read before the Physical Society of London 
on this subject by Mr. H. V. Ridout, 
size of atoms with unprecedented accuracy, based on certain 


purports to compute the 


convenient hypotheses. Some of these hypotheses are, perhaps, 


more convenient than reliable; such, for instance, as that atoms 
are spherical in form, and that in water, hydroxyl and hydrogen 
atoms occupy equal volumes; or are marbles of the same size 
in contact with each other. This view of the atomic structure 


mental picture of the substance resembling 


It is then, virtually, demonstrated in the 


of water gives a 
piled cannon balls. 
usual manner that a sphere which in free space would hold by 
virtue of its electrostatic capacity the same total quantity of 
electricity as the hydrogen atoms in a gramme of water, wouid 
have a diameter about one thousand times greater than that of 
the sun. In other words a cubic centimetre of water apparently 
stows away on its hydrogen atoms as much electricity as would 
be held by a sphere in free space a thousand times bigger than 
the sun and charged to the same potential. As, however, the 
capacity of a free sphere varies as its radius while its mass 
varies as the cube of the radius; the charge per unit of mass 
varies inversely as the square of the diameter. Consequently, 
a simple calculation leads to the result that if the fine-grained- 
ness of water is sufficiently great to permit of eleven millions of 
these lilliputian marbles to line up in a millimetre, their electro- 
static storage capacity in one centimetre cube of water would 


be equal to that of a single marble of a thousand sun diameters. 


Since the thousandth of a millimetre is commonly called a 
micron (millionth metre), the millionth of a millimetre (bil- 
lionth metre) may be conveniently called a bicron, and the re- 
sult of the calculation is, therefore, that a linear series of 11.4 
of these hydrogen marbles would fit in a bicron. Or, since a 
linear dimension of about one hundred bicrons is near the limit 
of visibility attained by the microscope, the diameter of 2 
hydrogen atom would be about one thousandth times smaller 
Lord Kel- 


vin’s classical estimate of the size of atoms lay between a bicron 


than the microscope could render visible to the eye. 


and the tenth of a bicron; so that the lower limit of Kelvin’s 
estimated range is about the same as that deduced in the paper 
here referred to. Of course the present limitations of knowl- 
edge in regard to the structure of matter prohibit any such com- 
putations from entering the regions of precision. All we can 
perhaps be permitted to say at present is that atoms of hydro- 


gen approach a bicron in size. 


In our last issue, we printed an article by Dr. S. N. Taylor, 
dealing with the measurements of corpuscles or chips of atoms. 
According to the results of the various measurements there de- 
scribed, a corpuscle is a much smaller quantity of matter than 
an atom, and whereas atoms of different chemical substances 
have different masses and occupy different volumes, the masses 
of corpuscles of different chemical substances appear to be the 
same. A chip of a hydrogen atom cannot be distinguished in its 
behavior from the chip of an aluminum or oxygen atom. In 
particular, the mass of a hydrogen corpuscle comes out only 
about one thousandth part of the mass of a hydrogen atom, and 
this is derived not from a single experiment conducted in a par- 
ticular manner, but from numerous experiments made in very 
different directions. Consequently, if the size of an atom may 


conveniently be expressed as a fraction of a bicron, it would 


seem that the size of a corpuscle may conveniently find expres- 
At all events, 


sion in bicrons. And mayhap the end is not yet. 


it must be confessed that the end is not in sight. 
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Stanley Transformer Patent Decision. 





Judge Lacombe, of the United States Circuit Court of the South- 
ern District of New York, on November 17 handed down an im- 
portant decision denying a motion for a preliminary injunction 
applied for under a decision written by the same judge in the case 
of the Saranac Electric Light Company, handed down from the 
Court of Appeals, Second Circuit, January 14, 1902. 

In the last-mentioned decision, the defendent maintained that 
the Stanley claims indicated no invention, but the court held that 
if these claims were read in the light of explanatory matter included 
in the specifications and denominated the “Stanley rule,’ the patent 
did cover an invention. The court’s statement of the Stanley rule 
was as follows: “It says you may determine the proper length of 
the primary coil by connecting the transformer in circuit with 
the dynamo with which it is to be used, and then winding on wire 
until the loss indicated by the formula C* R, with the secondary 
circuit open, equals a certain loss of energy.” 

On July 1 Judge Colt, of the United States Circuit of the District 
of Massachusetts, denied a motion for a preliminary injunction 
based upon the above decision, the statement being made that the 
complainant should show, first, what the Stanley patent covers; 
and second, that the transformer in suit comes within the Stanley 
invention as thus defined. 

Judge Lacombe, in his present opinion, holds that while in the 
Saranac Lake case there was no proof that the defendant’s trans- 
former was so constructed as actually to use the so-called Stanley 
rule in determining the length of wire in the primary coil, it did 
appear that the length used was substantially the length that would 
have determined had the rule been used. The evidence in the 
present case, however, is much more specific as to the length of 
wire in the primary coil; and in view of the repeated and concur- 
rent testimony of the many experts called by the defendent, it 
cannot be held that the length of wire in the primary coil is sub- 
stantially the same as it would be if such length were determined 
by the Stanley rule. Judge Lacombe concluded by saying that if 
the length be not substantially the same we seem to have the very 
exception suggested in the opinion of the Court of Appeals: “Some 
other length covered by the language of the claim but not of the 
rule, would fall outside of the claim.” The decision is that in- 
fringement is not shown, and the motion for injunction was denied. 


The decision is to be appealed. 





November Meeting of American Institute of Electrical 
Engineers. 





The topic considered at the meeting of the American Institute of 
Electrical Engineers, held November 21, was “Electric Variable Speed 
Control,” which was represented by seven papers. Abstracts of 
these papers, together with the accompanying discussion, will be 
printed next week. The titles and scopes of the papers are as 
follows: 

1. “A Series-Parallel System of Speed Control,” by George W. 
Fowler. A description of the parts of a system, including a double 
commutator motor, switchboard-controller, automatic switches and 
emergency switches. 

2. “The Storage Battery as a Factor in Speed Control,” by H. B. 
Coho. A description of the use of storage batteries in connection 
with operation of printing presses and the multiple voltage system. 

3. “Electrically Operated Coal Hoist,” by P. O. Keilholtz. A de- 
scription and data concerning the operation of a coal hoist. 

4. “Motors for Machine Tools,” by F. O. Blackwell. A description 
of the characteristics of the different classes of metal-working tools, 
of the requirements of motors for operating them, of the conditions 
limiting the range of speed variation and some of the methods of 
obtaining it with continuous current motors. 

5. “Multiple Unit Voltage Speed Control for Trunk Line Service,” 
by H. Ward Leonard. A description of a single-phase, high-tension, 
alternating-current system for operating trunk line railways. 

6. “The Three-Wire System in Variable Speed Motor Work,” 
by N. W. Storer. A description of the operation of variable speed 
d.c. motors on the three-wire system. 

7. “The Operation of Machine Shops by Individual Electric 
Motors,” by R. T. Lozier. Data concerning the load factor and 
operation of machine shops, and a description of the advantages de- 
rived from the use of individual electric motors. 
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Pittsburg Local Section of American Institute of 
Electrical Engineers. 





The November meeting of the Pittsburg Local Section of the 
American Institute of Electrical Engineers was held November 10 
at the Electric Club of that city. The following committee was 
appointed to have charge of the preparation of programmes, calling 
of meetings, etc.: P. M. Lincoln, chairman; J. S. Peck, secretary; 
Messrs. H. W. Fisher, J. M. Kintner and Calvin W. Rice. Thirty 
institute members and about 175 visitors were present at the meeting. 


President Scott gave a resumé of the discussion at the New York 
meeting and a brief account of the John Fritz dinner and medal. 
Mr. A, J. Wurts read his communication to the Institute Transac- 
tions, abstracted elsewhere in this issue, and added some further 
remarks. Attention was called to the fact that no illuminant has 
ever been discarded; candles, oil lamps, gas and incandescent lamps 
are all in extensive use. The custom of rating lamps according to 
spherical candle power instead of by effective illumination was 
severely criticized. The great flexibility in the size of the Nernst 
lamp was pointed out. It was predicted that the Nernst lamp will 
have a great influence on street as well as interior illumination. 


Mr. Henderson gave a description of the Bremer flame arc lamp. 
Attention was called to the fact that the arc lamp was the earliest 
form of the electric lamp, and that a great amount of experimental 
work has been done on methods for holding carbons in proper po- 
sition. The Bremer lamp is strictly a German invention, and no 
American improvements have been made upon it. The carbons are 
manufactured according to a secret process, and only in Germany. 
The most striking features of the Bremer lamp are the compo 
of the carbons, thcir position in the lamp, and the fact that the arc 
is drawn out fan-shaped by means of a magnet placed around the 
arc. When the carbons are heated, mineral vapors are given off, 
which become luminous, and give the arc the peculiar flaming ap- 
pearance as well as its yellow color. The two carbons are nearly 
parallel, converging at an angle of about 20°. The arc is started by 
means of a starting device, which short-circuits the ends of the two 
carbons. The arc is prevented froin traveling up between the car- 
bons by means of the magnets which surround the carbon points 
and hold the arc in position, as well as spreading it out fan-shaped. 
Tests have shown the Bremer lamp to be over three times as econom- 
ical as the ordinary arc lamp. 

Dr. von Recklinghausen read a paper, descriptive of the Cooper- 
Hewitt lamp. Several lamps were shown in operation, and were 
frequently referred to by the speaker. 

The cost of producing acetylene gas was briefly discussed. The 
values given are approximately as follows: One kw-hour will 
produce 250 cp-hours by incandescent lamp, 500 candle-power by 
Nernst lamp, 1,000 candle-power by arc lamp, 2,000 candle-power 
by Cooper-Hewitt lamps, and 110 candle-power by acetylene. In 
the production of calcium carbides, however, an electric plant may 
be operated at full load for 24 hours per day, while the ordinary 
lighting station does not ordinarily deliver more power than is equiv- 
alent to full load for two hours per day. A 25-cp acetylene lamp 
was exhibited, and it was stated that the cost of operating this 
lamp was not more than one cent per hour. 

A discussion on the Cooper-Hewitt lamp followed, during which 
it was stated that the lamp can be operated in any position if de- 
signed for that given position. The pressure in the lamp when 
operating is 2 mm. of mercury. The smallest size lamp made up 
to the present time is approximately 20 inches long, giving about 
180 candle-power. The longest about 20 feet, giving approx- 
mately 3,000 candle-power. 

Mr. Storer referred to Mr. Wurts’ contention against mean spher- 
ical candle-power as a unit of measure, and said he was conducting 
a similar campaign with reference to the one-hour-horse-power 
rating of street car motors; but as a horse-power rating is demanded 
by the commercial conditions, so a candle-power rating would also 
be demanded. Mr. Wurts stated that the candle-power rating does 
not fill the commercial want, as it is not a unit of measure of 
effective illumination. Mr. Jones stated that from a large experience 
in lighting buildings he was convinced that mean spherical candle- 
power rating was in no way satisfactory, but that effective illumi- 
nation was the thing demanded. An animated discussion then took 
place between Messrs. Wurts, Kintner and Storer, with respect to 
the necessity of maintaining the candle-power rating. 
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Leeds, England, Central Station. 


N 1891, power was granted to a private company to supply public 
electrical service within Leeds, England, and two years later the 
service was commenced, the lighting tariff being 16 cents per kw- 

hour, which was later reduced to 10 cents. In 1898 the plant was 
taken over by the municipality, and at the present time current is 
being supplied at the rate of 8 cents per kw-hour for lighting and 
3 to 4 cents for power service. 

With reduction in price for current the demand increased, and 
though considerable extensions and additions were made to the 
original plant, a supplementary station finally became necessary, 
which has recently been put in operation. With the new plant two- 
phase generation was adopted, and it is now contemplated to change 
over the older plant to two-phase. 

The dimensions of the new station are 2co ft. by 181 ft. The engine 
room is a lofty erection 220 ft. in length and 65 ft. in width. From 
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it is estimated will be consumed in a month is 4,000 tons, and the 
coal bunker, which is over the boiler house, is capable of holding 
just this quantity. The chimney is 210 ft. high, with an inside 
diameter at the bottom of 12 ft. 6 in. 

Up to the present there are but two units installed in the engine 
room, but their combined capacity dwarfs the units in the older 
plant. The alternators were made by the Electric Construction Com- 
pany, and are coupled, one to a McLaren engine and the other to a 
Belliss ngine. tach has a capacity of 1,500 kw and each engine is 
capable of developing 2,400 hp. Both engines are of the triple ex- 
pansion enclosed type, with forced lubrication. The dimensions of 
the McLaren engine are, high-pressure cylinder, 27% in. diameter ; 
intermediate-pressure cylinder, 39% in. diameter; low-pressure cyl- 
inder, 64% in. diameter; stroke, 24 in.; speed, 200 revolutions per 
minute. The valves are trick-ported slide valves, balanced horizon- 
tally and vertically, and the floor space covered by the set is 38 ft. by 
18 ft.6 in. The engine alone covers 24 ft. by 9 ft. and is 20 ft. high. 
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the floor line to the crane rail measures 33 ft., and from floor line to 
th under side of the roof binders 44 ft., thus allowing 11 ft. clear for 
the movements of the crane. Accommodation has been provided for 
step-up transformers for feeding the outlying districts of the city 
at extra high pressure, should such a proceeding be necessary. The 
switch room is no less than 170 ft. in length by 28 ft. in width and 
16 ft. in heict +. 

Ample room has been provided for leading out the cables from 
the works to the different parts of the town, and for running the 
various leads from the switchboard to the dynamos. For this pur- 
pose there is a cable cellar (Fig. 2) which occupies the whole of the 
space beneath the switch room, and which also leads to the subway 
running from the works to Queen Street. The stores occupy a room 
above the switch room, with which it is identical in size. 

The boiler house is rather larger than the engine room, being 
231 ft. in length, 82 ft. in width, and 210 ft. in height from the floor 


line to the under side of the coal stores. The amount of coal which 


It is fitted with a governor of the automatic expansion type. 

The dimensions of the Belliss engine are, high-pressure cylinder, 
22’2 in. diameter; intermediate-pressure cylinder, 35 in. diameter; 
low-pressure cvlinder, 55 in. diameter; str ke, 30 in. diameter ; speed, 
200 revolutions per minute. The engine has piston valves, and the 
g vernor acts on the throttle. The total floor space occupied by this 
set is exactly the same as that occupied b the McLaren set, but the 
engine alone o cupies 25 ft. 3 in. by 8 it., and is 22 ft. high. 

The alternators, as stated before, generate two-phase currents. 
They are of the revelving field type with 30 poles, and the maximum 
output of each machine is 1,750 «ilo-volt-amperes at 2,200 volts on a 
lo d having a power-factor of 0.8. The flywheel effect is such as to 
reduce the fluctuation in velocity during a revolution to less than 
one-twentieth of I per cent. from the mean velocity, and the parallel- 
ing force is so great that the synchronizing current is hardly per- 
ceptible. 

The guaranteed commercial efficiency is 95 per cent. at half load. 
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Close regulation of voltage being so essential with two-phase ma- 
chines required to work on a combined motor and lighting load, the 
specification calls for a maximum drop in v Itage from no load to 
full non-inductive load of 4 per cent., and of 12 per cent. on a load 
having a power-factor of 0.8. It is further guaranteed that when one 
phase is carrying full non-inductive load, the other being on open cir- 
cuit, the difference in the voltages of the two phases will not exceed 
3% per cent. The frequency is 50 cycles per sec., and the voltage 
2,000 on each phase. The weight of the magnets and wheel and shaft 
is 28 tons, the total diameter over the field magnets being 13 ft. 6 in. 
A cast-steel ring fits over a cast-steel spider, and it is to this that 
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FIG, 2.—CABLE SUBWAY. 
the magnet poles are boited. The slot type of winding has been 
employed in the manufacture of the armatures. On the alternator 
shaft of each set is mounted an exciter of 8 kw capacity. 

Each sub-station transformer has an output of 60 kw, the primary 
current being supplied at 3,000 volts, 50 periods; the secondaries are 
wound to give either 305 or 410 volts. The special feature of these 
transformers is the use of circular stampings, having only one joint, 
thus giving the lowest possible magnetic resistance for a given coil 
area. The tests show an open circuit loss of 460 watts, and a guar- 
antee is given that the magnetizing watts will not increase after the 
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it passes into the condenser there has been fitted in the exhaust pipe, 
between the condenser and its condenser, an oil separator, while the 
feed tanks, situated in the pump house, receive the discharge water 
from the air pump for the condensers. The engine room is provided 
with a 30-ton overhead traveling crane, equipped with a two-phase 
motor. Messrs. Ferranti have supplied the new switchboard, which 
is of the high-tension type, consisting of six sets of two-phase oil 
break switches on the dynamo board, with the necessary "bus bars, 
synchronizing apparatus, etc. and 30 circuit panels of the usual 
spring break type. A glazed brick wall supports this board, the 
dynamo section being on one side and the feeder section on the other. 
On quite a distinct and separate board at the back of the controlling 
table are placed the exciting circuit instruments, and the exciter 
controllers are placed on a table away from the board. The existing 
switchboards have been coupled up to the new board by means of 
three sets of feeders. As previously mentioned, the cable cellar is 
immediately beneath the switch room, and is so arranged that the 
cables leaving the board are:carried down direct on to shelves sup- 
ported by brackets carried on iron pillars, and they then pass away 
into the cable subway, a distance of 350 yards. It is thus possible 
to gain access, with great ease, to any cable, whenever desirable, as 
there is a space of 2 ft. 6 in. between the tiers of shelves through 
which the attendant can walk. The subway itself is 11 ft. wide and 
7 it. high, the roof girders being supported by a line of pillars. A 
line of shelves is formed on each side by means of brackets which are 
fastened to the side walls, and there are additional brackets supported 
by the center pillars. Accommodation is provided in the subway for 
200 cables, and there are outlets at each street crossing which permit 
of the exit of cables. The whole of the subway is enclosed in water- 
proof course. 

The boiler house has been designed to accommodate 24 boilers 
with 4,300 sq. ft. heating surface each, but up to the present there are 
only eight Babcock and Wilcox water-tube boilers installed, all 
being fitted with superheaters and purifiers. The tubes are arranged 
in 17 sections, with 12 best solid-drawn steel tubes to each section. 
The boilers are fitted with Meldrum’s coking stoker and forced 
draught. 

A Green economizer, consisting of 960 tubes, is situated over the 
boilers between the coal store and the western wall of the engine 
house. Provision has also been made in the boiler house for three 
other economizers of the same size, one to each set of six boilers. 
The conveying plant and mechanical stokers are driven by means of 


two-phase motors. 
At the south end of the boiler house is the pump house, capable 
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transformers are put to work. The drop in voltage from no-load 
to full non-inductive load is 1 per cent., while on a load having a 
power-factor of 0.75 the drop is still under 2 per cent. 

The condensing plant consists of two surface condensers, each 
having 3,400 sq. ft. of heating surface, one for each engine. In con- 
nection with those condensers are two centrifugal pumps by Messrs. 
Belliss and Morcom. There are 2,245 tubes in each condenser of 
34 in, internal bore and 7 ft. 9 in. in length. Both condensers are 


situated in the celar below the engines. 
For the purpose of extracting oil from the exhaust steam before 


of holding seven feed pumps, which would feed all the 24 boilers, 
but up to the present it contains only two with a capacity of 4,000 
gallons per hour each and one with a capacity of 8,000 gallons per 
hour. In addition to these there are two Worthington pumps (one 
capable of pumping 12,500 gallons per hour and the other just double 
this quantity), which discharge the water into the overhead storage 
tank after drawing it from the river and passing it through a battery 
of filters. 

The coal-conveying plant consists of elevators and conveyors for 
the coal, and ash-conveying plant for the ashes. The coal is brought 
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down to the works in the Corporation’s own boats and will be dis- 
charged by means of a crane mounted on an elevated structure 15 ft. 
above the wharf level. This crane will be capable of traveling over 
a distance of about 60 ft. on this structure, and will be fitted with a 
grab to enable the coal to be handled as quickly as possible. Imme- 
diately under the crane rails will be placed a plate conveyor running 
under the whole length of the elevated structure for the crane. The 
plate conveyor is 3 ft. wide, and sheet-iron sides, fitted immediately 
above it and placed on an angle, will direct the coal, when discharged 
from the grab, direct on to the conveyor. The coal is then taken to a 
hopper immediately outside the boiler house entrance, is there ele- 
vated by means of two conveyors to the coal stores, and is trans- 
mitted through the coal stores on three push-plate conveyors, one in 
the middle and one on either side of the bunkers. The coal can 
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FIG. 4.- 


thus be discharged at any point in the stores as required. The plant 
will be able to deal with 40 tons of coal per hour. The ash conveyor 
is of the plate-conveyor type, and carries all the ashes to the north 
end of the boiler house. A bucket elevator then receives the ashes, 
which are carried up and discharged into an overhead ash-bin, from 
which they are released and dropped into carts by means of opening 
a shoot at the bottom of the bunker. 

The workshops are at the north end of the buildings, and include 
mechanics’ shop, smiths’ shop and joiners’ shop, all repairs being 
done on the premises, except in the case of very large work. The 
workshops will be fitted with all the necessary machine tools to do 
the repairs. Mr. Charles France has been responsible for the archi- 
tectural design of the buildings, and the engineering work, both me- 
chanical and electrical, has been arranged and superintended by Mr. 
H. Dickinson, the Corporation’s engineer. 





The Quirinal Tunnel. 





A cable dispatch from Rome to a New York daily newspaper 
Quite the most popular place in Rome to-day is the tunnel 
The admittance 
It was 


says: 
under the Quirinal, which was opened last week. 
of the public was the occasion of much ceremonious display. 
chiefly a municipal function, for the Syndic and all the city author- 
ities were there, as well as deputies, senators and the directors of 
various useful and artistic societies. The tunnel, which is considered 
a triumph of the Roman Street Railway Society, is 1,150 feet long. 
The walls, which are being covered with white majolica, are illum- 
inated with eight large electric lamps. On the opening day all the 
cars entering the tunnel were adorned with flags, and on issuing 
refreshments were served to all those who took part in the inaugura- 


tion. Half the fares of the first two days went to the sufferers from 


the recent cyclone in Sicily. 
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The Permeability of Magnetic Liquids, 





By FirzHucH TowNseNp, S. DIAMANT AND L. S. THurRSTON. 


HERE are at present to be found in the literature of physics 
T a considerable number of researches relating to the magnetic 
properties of the salts of iron, cobalt and nickel, and their 
relative susceptibilities at different magnetic densities. Wiedemann, 
Schumeister, Eaton and Von Ettingshausen found K for Fe Cls to 
be constant, while Silow and Quincke found it to vary. Quinke, 
furthermore, was the only one of the investigators just mentioned 
who conducted experiments at high-field strengths, ranging from 
6,380 to 12,510 gausses. The others used values of ICD varying 
from 0.2 to 250. The following table shows to what extent some of 
the determinations of K for Fe Cls compare with one another: 


Specific Gravity KxX 10% 

Quincke 1.508 65 
Arndtsen kia pitti 1.495 57.5 
Von UES, 5.4 ocx kas Be en OA 1.480 57.2 

Le ae Oe eee ER eR eee or ee 1.520 55 
ORNID- an5.¢¥iwteedadc ike cag aanens j 1.487 48.8 
. 1.520 8.5 
SEREOONE . 5's s hids avd bana vieseede 1.36 Zs > 
WOMMEE cca tacks. Roms bpece-s 1.435 37.3 
DERUMNET. sar bewcus serie eres bese 1.395 3s 


The measurements which are to be described are the result of a 


suggestion by Prof. F. B, Crocker that it would probably be possible 
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FIG. I.—ARRANGEMENT OF APPARATUS. 


to investigate the subject in a more direct way, by making deter- 

minations of permeability instead of susceptibility. It was found 

difficult to carry out this idea in the ordinary manner, using a 

ballistic galvanometer, on account of the extremely small difference 

between the permeability of the liquid and that of air; a zero method 

involving the use of an interrupted current, and a telephone re- 

ceiver was, therefore, resorted to. 

The exact arrangement of the apparatus is shown in Fig. 1. 
The explanation of the symbols in Fig. 1 is as follows: 

/.—Interrupter giving a frequency of 138 p. p. s. 

b.—Meter bridge, with slider S. 

T’.—Auxiliary transformer of few turns, 

r.—Ohmic resistance, large enough to cause the e. m. f. of 7’ to be 
directly proportional to the distance through which the slider S 
is moved. 

I.—Telephone receiver. 

h.—Switch used to insert or cut out the calibrating turns, ¢. 

A, B.—Glass tubes, each wound with a primary and a secondary 
winding. The section of A and B is shown in Fig. 2; primary 
winding, 1,015 turns; secondary winding, 1,000 turns. 


In making a determination, both glass tubes were filled with water, 
and the slider S adjusted until silence was obtained in the telephone 
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FIG, 2.—SECTION OF PRIMARY 


receiver. The switch, h, was then thrown to the right, so as to insert 
in the telephone circuit the three extra turns, ¢, and the bridge again 
balanced. One-third of the difference in cm. between two 
positions of the slider S is, therefore, the distance through which 
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the slider would have to be moved to balance an increase of rp 
in the secondary e. m. f. of B. Let y represent the number of cm. 
per turn obtained in this way. 

With the switch, h, again thrown to the left, the liquid to be tested 
was then substituted for the water in tube A, and a balance again 
obtained. Let # denote the difference in cm. between this position 
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FIG. 3.—VALUES OF PERMEABILITY. 


and that found in the first place, when the tube A contained water. 
We may then write, 


emi + = X 0.001. (1) 
r 


“ is not, however, the true permeability, because the thickness of 
the walls of the tube and of the primary winding must be taken into 


account, 
Let R denote the radius of the outside of the tube plus one-half 


of the thickness of the primary winding, and r the radius of the in- 
side of the tube. The total magnetic flux with the inside filled with 
water would then be very nearly given by the equation, 
-4tmix7 he (2) 

Z 
in which n = number of primary turns, i = current in amperes, / 
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length of the tube. When the tube is filled with the liquid to be 
tested, the flux becomes, 
-47nt X Tru 47 ni[x(R* — 7r*)] 
/ : Z (3) 
This equation is only true when the permeability of the liquid is very 
nearly equal to unity; the whole method, in fact, depends upon the 
same assur9tion. 


ou = 
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Now, the apparent permeability which is experimentally deter- 


© 
mined isu! = —£ - therefore, from equations (1), (2) and (3), 
a 
eee AE ped ot ae oe rm a x 
~Ae=I+ 72 (u Iy)=1+ a(; x 0.001 ) (4) 


The value = was carefully determined, and found equal to 1.94. 


r 
All the values of permeability given in Figs. 3, 4 and 5 were, there- 
fore, obtained from the formula. 


4 = 1.00194 * 
ae (5) 

In performing the experiments, great care was taken to keep the 
temperatures of tubes A and B equal, in order to prevent the intro- 
duction of an error, due to a difference in expansion in the two sets 
of windings. 

It will be seen that, in the case of all the liquids tested, the per- 
meability was found to be independent of the magnetic induction. 
This is probably due to the fact that the observations correspond to 
points which are on the straight portion of the magnetization curve. 
Whether this is true or not, however, remains to a great extent a 
subject of speculation. The difficulty in carrying the induction 
higher lies in the rise in temperature due to the large 7r loss in the 
primary windings. 

Figs. 4 and 5 are interesting in that they show practically a straight 
line relation between permeability and both specific gravity and per 


1.0007 


: 


. 


1.0005 


meability 


& 1.0004 


Per 


1,0003 


1,0002 


1.0001 





0 2 4 6 8 10 12 14 16 18 20 
% Pure Meta) in Solution 


FIG. 5.—PERMEABILITY CURVES. 


cent, of metal in solution. This result is one that would be ex- 
pected from Ewing’s theory, in that an increase in the number of 
elementary magnets per cubic cm. would involve a corresponding 
increase in the number pulled into line for a given value of 3. 

The method described involves practically the same idea as the 
Hughes’ balance, and is both direct and easy of operation compared 
with other methods when brought to the same degree of sensitive- 
ness. 


_ 


** The Eye of God.’’ 





According to the London Globe, of a recent issue, a good 
story is told of how the Mullah, who is at present giving so much 
trouble in Somaliland, worked one of those “miracles” which drew 
many waverers to his banner. An English man-of-war was sent to 
demonstrate off the coast, and at night threw a searchlight onto the 
jungle-covered mountains. Abdullah was in hiding there, and know- 
ing from his visits to Aden what it was which his followers hailed 
as a new star, had the wit to use the circumstances to nis own end. 
He told them that the light was seeking him, and when the electric 
rays actually flooded his encampment, he cried in triumph, “Will you 
deny now that I am under the eye of God?” a claim which was ad- 
mitted with prostrations by the Somali. 
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The Determination of Central Station Rates. 





By C. J. SPENCER. 


URING some recent work on the installation of isolated 
D plants, occasion arose to make a great many calculations as 
to whether the plants would pay for themselves. These 
instances became so numerous that a system was evolved by which 
the relative costs could be compared and shown graphically. The 
loads in these cases were of such an even character that, when 
compared with the best rates obtainable from outside companies, 
the plants would show a saving. This is a matter of interest to all 
those engaged in the selling of electric light and power, and it is of 
advantage to such persons to know wherein their rates are at a 
disadvantage. 

At the present time there are several systems of charging for 
current, among which are the following: 

I. An amount per lamp and per horse-power installed per month. 

II. An amount per kilowatt-hour. 

III. An amount per lamp and per horse-power installed, and an 
additional amount per kilowatt-hour. 

IV. An amount per kilowatt-hour, which varies as an inverse 
factor of the usz of the current. 

System I. is evidently unfair, for those persons who burn their 
lamps and run their motors continuously would pay no more than 
those who use their equipment a short time. Under system II. a 
manufacturer, or any one else for that matter, could install a large 
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motor and run it only a few minutes each day, thus requiring a large 
capacity in generators with an equivalent return. An ideal sys- 
tem from the producers’ point of view would be one in which the rate 
charged depended on the load on the power plant at the time of the 
use of the current. This may be approximated in an assumed case 
of a power plant, without means of regulating the voltage, by 
charging by the ampere-hour. Then, at times of heavy load, the 
voltage would be low, and an ampere-hour would not represent as 
much energy as at times of light load and high voltage. This sys- 
tem cannot be satisfactory, since the required change of voltage 
would be too great to allow of satisfactory service. Watt-hour 
meters may be employed, containing clock work with a changeable 
gear and set to register a higher amount at those hours at which 
the heaviest loads occur. 

As an alternative to the above the proposition can be attacked 
from the consumer's point of view. He is not interested in what 
the electric energy costs the supplying company. What he does 
want is electric energy at a cheaper rate than that at which he can 
produce it. The producer now selects his rates so as to compete 
with the cost to the consumer of operating an isolated plant, and 
bases his charges on system III., charging a fixed amount to cover 
the fixed charges for power-station equipment, and an amount for 
coal, water and supplies depending on the energy delivered; or 
else employs system IV., basing his charges on the use of the cur- 
rent. 

The following is a systematic method of determining the rates to 
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be charged under system IV. Take, for example, a station with 
a maximum capacity of 1,000 kw, and costing $200,000. Let us 
assume the following costs as including a fair profit: Attendance, 
$500 per month; coal, water and supplies, one cent per kw-hour ; 
fixed charges, including depreciation and repairs, insurance, taxes 
and interest on the investment, $3,000 per month. Then the constant 
cost per month amounts to $3,500. This amount must be spent 
in order to secure a capacity of 1,000 kilowatts, no matter what the 
output may be. Curve I. is plotted, starting with a cost of $3,500 
per month and at an angle corresponding to one cent per kw-hour, 
thus representing the total cost of output. Curve II. is obtained 
by dividing the output into the total cost, as shown on Curve I., and 
thus shows the cost per kw-hour for any output. Curves III. IV. 
and V. are given for comparison, being the cost of output at the 
3-cent, 4-cent and 5-cent rates. A fact, which is at once apparent, 
is that these curves cross Curve I. at the same output at which 
Curve II. intersests the corresponding rate. The maximum output 
is gotten when running continuously, and is equal to 1,000 kilowatts, 
24 hours per day and 30 days per month, or 720,000 kw-hours, at 
which output the rate is but one and one-half cents per kw-hour; 
therefore, this would be the rate for a continuous use of the entire 
installation. Furthermore, this maximum output can be divided into 
24 equal parts, each one of which represents one-hour average daily 
use per month. The rate for this power station would then be 3 
cents per kw-hour for six hours average daily use, 4 cents for four 
hours, 5 cents for three hours, 7 cents for two hours, etc. 

The hours average daily use of current is obtained by dividing 
the kw-hours consumed per month by 30 times the maximum re- 
quirements. It is not correct to take the maximum requirements in 
kilowatts in the case of an alternating current, for the capacity of 
the generators depends on the voltage and current. After obtain- 
ing the hours average daily use, as above, look along the curve and 
find the price per kw-hour for this use. The result is an equitable 
charge, and is easily understood. It also has the advantage of pre- 
venting customers from installing twice as much light or power as 
they need, and which they rarely use, thus requiring a larger station, 
and consequently larger investment without a fair return. 





Development of the Paris Underground. 





The original line of the Paris Metropolitan runs through Paris 
from east to west, from the Vincennes to the Neuilly barrier, and 
merely required tunnels under the Fauborg St. Antoine, the Rue de 
Rivoli, the Champs Elysées, and the Avenue de la Grande Armée. 
The branches from the Place de |’Etoile to the Trocadéro and the 
Porte Dauphine were also easy operations. But the line from the Place 
de l’Etoile to the Place de la Bastille, a section of which was recently 
opened, is of a different character. The line had to pass over or under 
three trunk railways, for level crossings were out of the question with 
lines by each of which hundreds of trains daily entered or left Paris. 
The Metropolitan line accordingly tunnels under the Western Railway 
in the Boulevard des Batignolles, 100 yards from St. Lazare station, 
but that line is not very wide, nor is it much below ground. Not so 
with the northern and eastern lines, which are both wide and deep 
where they pass under the boulevard. The Metropolitan, therefore, 
emerges from underground, and at a very sharp gradient becomes a 
viaduct passing along the middle of the boulevard. 

Still more noteworthy is the work going on under the Place de 
l’Opéra. Three stories, so to speak, of railways are there being con- 
structed. One line from Auteuil to the Opéra, another from the 
Place du Danube at the northeastern extremity of Paris to the Palais 
Royal, and a third from Courcelles to Ménilmontant all reach or pass 
this spot, which will therefore be the great center of traffic, and there 
will be a station serving all three lines, yet almost imperceptible from 
the surface. Just as the Crédit Lyonnais has three stories of vaults, 
there will be three stories of lines, with stairs so arranged as to make 
ingress or egress easy. A projected line from Montmartre to Mont- 
parnasse, cutting Paris from north to south and tunnelling under the 
Seine has not yet been commenced. 

One result of the lines already opened is that several omnibus and 
tramway lines have been given up for want of traffic, and that the 
companies have instituted an action against the municipality for 
all»wing the break-up of a monopoly for which they pay a consider- 
able sum. 
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Measurement of Light. 





In introducing the papers at the recent meeting of the American 
Institute of Electrical Engineers, President Scott set forth some 
g neral considerations on the efficiency of sources of light and their 
measurement. It is difficult, he said, for us, whose streets and houses 
are illuminated almost as well by night as by day to realize that it 
was only a trifle over a century ago when inventors began to make 
improvements upon the primitive lamp which had done service for 
many thousands of years. The fuel for lamps was principally solid 
or fixed oils until the advent of mineral oils within the past fifty 
years. The general change from candle sticks to lamp chimneys was 
in the days of our fathers and mothers. Gas lighting became common 
in London in 1816. The electric lighting on a commercial scale has 
come about with the easy recollection of all of us. It was the de- 
mand for illumination and the development of electric lighting which 
gave the electrical industry its great impetus and it is still one of the 
most important branches of electrical work. If time permitted, it 
would be interesting to study the influence of artificial illumination 
as a factor in civilization, to note its effect upon domestic affairs, 
sociai customs and industrial activity. 

Light as a commercial product must be measured. Although it 
is one of the most common commodities and has been for years 
sold daily to millions of customers, yet there is scarcely any com- 
modity in which the standards and methods of measurement are so 
inadequate. Gas is sold by volume and not by the quantity of illu- 
mination produced. Electricity is sold by the quantity of current 
or of energy, which is probably quite satisfactory to the central 
station. When, however, the measurement of the light itself is con- 
sidered, the methods and the standards are inadequate and often 
illogical; for example, the candle power of an arc lamp has been so 
unscientifically stated that as a makeshift it is often designated by 
the watts consumed irrespective of the actual quantity of light or 
of the difference in the quality of light from various lamps. 

Although the measurement of the invisible, intangible, subtle 
flow of electricity is effected with the greatest degree of refinement 
and precision by instruments which are the embodiment of simplicity 
in design, construction and operation and the electrical units of meas- 
urement are among the most definite physical standards, yet the 
measurement of light and of illumination is one for which the 
standards are not simple and convenient and for which the methods 
of measurement are difficult and inconvenient, and unsatisfactory 
and inadequate. Peculiar difficulties are inherent in the problem, as 
it involves physiological as well as physical elements. The only 
purpose of illumination is the production of a certain effect upon 
the nerves of the retina, and popularly speaking, it is the amount of 
this effect which is termed the intensity of the illumination. The 
color and character of the light, as well as its quantity, are elements 
of the first importance both objectively when considered in a physical 
and in a scientific sense and also subjectively in their relation to 
vision. These effects are by no means the same with different indi- 
viduals nor are they constant with the same individual. 

In discussing the operation of incandescent lamps on low frequency 
alternating current, the late Prof. Rowland once remarked that the 
proper test would be to have an old lady use the light for reading 
and see whether it hurt her eyes. At first this suggestion seemed 
rather out of place, but I rather think that the leading physicist of 
America was not far wrong when he proposed the physiological 
rather than the physical test to determine the suitability of a source 
of light. 

In a scientific sense the quantity of the energy which is luminous 
and which is capable of affecting the retina is the important element 
when determining the efficiency of a source of light. This luminous 
energy is quite small compared to the heat energy which is wasted 
energy so far as the eye is concerned. In a physical measurement 
of the efficiency of illumination the total quantity of light emitted 
is the only quantity to be considered. In determining this it is nec- 
essary to obtain the total radiation and it is for this purpose that the 
mean spherical or the average candle power in all directions is 
measured. In general, it is not total illumination which is of prac- 
tical consequence; it is effectiveness in illumination which is wanted, 
and not so many total candle power or so many watts consumed. 
lLffective illumination involves quantity of light, color of light, dis- 
tribution of light and the canons of adequate and acceptable illumi- 
nation are physiological as well as physical. Two sources of illu- 
mination which emit the same aggregate quantity of light cannot be 
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placed upon a commercial parity if one of them throws a greater 
proportion of its light up when the illumination should be down- 
ward or vice versa; nor if one gives yellow light which is less effec- 
tive than the white light of the other; nor if one emits its light from 
a single intense source, whereas the other may send its light forth 
from numerous points or an extended area. 


It is well to study carefully and make intelligent use of the physical 
methods of measurement. Such methods are certainly useful in 
comparing different lights of the same kind or order and they greatly 
assist one who is experimenting to increase the efficiency of a given 
type of lamp. But in our study of the standards to be used in the 
measurement of light and the methods and apparatus which are 
suitable it is fitting that we should have in mind the general problem 
of illumination. We must recognize that although electric lighting 
is of prime importance in contributing to the general welfare and 
in its commercial aspects, nevertheless, all of our present methods 
of producing electric illumination require an exorbitant expenditure 
of energy for the production of a given quantity of light on account 
of the large amount of waste heat; also that the present methods of 
supplying light usually give a distribution which is uneven, ineffective 
and unsatisfactory; and also that the present methods of measure- 
ment, although susceptible of a fair degree of physical precision do 
not adequately measure what is of first importance, namely, the 
effectiveness of illumination. 

To the discussion of the papers read at this meeting Mr. A. J. 

Vurts has communicated a criticism on the value of the mean spher- 
ical candle power as a standard expressing the flux of light. Taking 
for illustration the various well-known electric lights—the incan- 
descent, the arc, the Nernst, the Hewitt and the Bremer—Mr. Wurts 
states that these all differ widely in both quality and effective illu- 
minating powers for a given set of conditions, and cannot consistently 
be compared by the standard of mean spherical candle power. 


In years gone by, when the incandescent lamp was practically the 
only electric lamp in commercial use, and later, even after the arc 
lamp had been introduced, the photometric determination of candle 
power served a purpose and gave a nominal rating to these lamps, 
but the great difference in candle power between the arc and incan- 
descent was such that comparison between them on a basis of mean 
spherical candle power was of small consequence. With the advent, 
however, of new illuminants, the question of fair comparison be- 
comes at once a matter of considerable practical importance. 

In the laboratory, the photometer has proved itself a valuable 
guide in determining the relative life and efficiency of illuminants 
under varying conditions, and if there were only one kind of illu- 
minant to be considered, then units differing slightly in candle power 
could be easily and satisfactorily compared with this instrument, 
either by direct measurement or by the mean spherical candle power 
method, but with illuminants differing widely in candle power, 
quality and distribution of light, neither the direct measurement on 
the photometer nor the mean spherical candle measurement offer a 
fair basis of comparison because two lights having the same mean 
spherical candle power might differ widely in quality and distribution 
of light or effective illuminatng power; for example, let us consider 
two lights exactly the same in every respect except that one throws 
all its light upward, whereas the other throws it all downward. Both 
have the same mean spherical candle power, but obviously not the 
same effective illuminating power for a given purpose. 

Mr. Wurts says that it follows logically and as a matter of fact 
that a user of light never, it may be said, inquires about the mean 
spherical candle power of an illuminant; the only use he makes of 
a photometer js to test with it some guarantee of candle power which 
may have been furnished with his lamps. The practical user in nego- 
tiating for this or that illuminant is more interested in the effective 
illuminating power of the lamp in queston than he is in the mean 
spherical candle power, and by effective illumination is meant that 
amount of light which is reflected to the eye from the objects it is 
desired to see. The total light flux is of no consequence to the dry 
goods man or his customers, to the hotel keeper or his guests, except 
in as far as upward or horizontal rays may be reflected from ceiling 
and walls. Interest centers rather in (1) the quality of the light; 
(2) the effective illuminating power; and (3) cost of maintaining 
the illumination. If this last statement be correct, may not the 
comparison of various illuminants as to the three points involved 
be more practically and satisfactorily determined in some other way 
than by the mean spherical candle power method ; that is, by a me:hod 
which does not place on an equal footing a sphere of soft white 
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light and a search light, assuming that both have the same mean 
spherical candle power? 

Mr. Wurts in his communication also gives a description of means 
for ‘comparing different illuminants which, though old, seems to be 
worthy of more attention than it has yet received and one which 
also seems to be capable of considerable development. The photo- 
meter in question provides a means for comparing the effective illumi- 
nating powers of various illuminants and involves every character- 
istic, advantage and disadvantage which may be found in any par- 
ticular class of illuminants. This method has been used from time 
to time in a crude way, by placing different kinds of illuminants in 
the same room and noting the illumination, but could not this idea 
be carried out on a more practical and elaborate scale by providing 
two rooms exactly alike in every respect, that is, in dimensions, color 
and furniture, and then by locating standardized units of light; such 
as 16 c. p. incandescent lamps, in one room, comparing the effective 
illuminating power of these lamps as a standard with the effective 
illuminating power of any other lamp or lamps arranged in the other 
room in any manner whatsoever which will produce the best results— 
the most effective illumination with this particular kind of lamp; for 
example, suppose it be desired to illuminate a dry goods store, the 
chief points to be considered being the illumination of goods on 
the counters and on the shelves back of the counters, <lso boxes and 
their labels above the shelves to a height of eight feet above the floor. 
For u given expenditure of energy, can this illumination be obtained 
more effectively with this or that lamp? In making such comparison 
of effective illumination, it would seem proper not to ...ake any re- 
strictions whatever as to the position or distribution of the units. 
Both the lamps to be used as standard and the lemps to be compared 
with the standard should be located and distributed to the best pos- 
siple advantage with reference to effective illumination. 

With the two-room photometer above described, it would be a 
simple matter for the observer to place himself in a position com- 
manding a good view of the two rooms for purposes of comparison. 
The illumination of the standard room might be easily varied by 
using a considerable number of small units and the wattmeter read- 
ings would of course give the relative efficiencies for equal effective 
illuminating power. If the various illuminants now in the field could 
be thus authoritatively compared with reference to effective illu- 
minating power and the results tabulated and given to the public, 
users of artificial light would have before them a reasonable and 
practicable means of determining the best illuminant for a given set 
of conditions. 





**Fog Boxes’’ for High-Voltage Insulators. 





Mr. J. J. Davis, superintendent of the United Electric Gas and 
Power Company, which owns a number of plants on the Pacific 
Coast, and has one generating station at Santa Monica, about 20 
miles west of Los Angeles, offers some interesting information re- 
garding experiences with the effect of dust and sea-fog on high- 
tension insulators. The power house at Santa Monica is located 
directly on the sea beach, and from there a 22,000-volt line supplies 
a number of small towns with electric light and power. The pole 
line for several miles of its distance is either directly on the coast 
or but a short distance back from it. Ever since the installation of 
this high-tension line, the company has experienced the greatest 
difficulty from current leaking over the surface of the insulators 
and burning off the pins. This was caused by fogs, which are very 
thick along this coast. It was found that the line worked perfectly 
inn wet weather, but in dry weather dust would accumulate under 
the bell of the insulator, and in time of fog, the moist atmosphere 
would pass under the insulators depositing moisture on the dust, 
which would form a sort of paste, and so establish a sufficiently low 
resistance path so that the high-voltage current would flash across. 
In a short time, the pins would burn off, with the natural result 
that the wire dropping on the cross-arm would burn the cross-arm 
off, and ultimately swing against the pole, burning it off. Mr. 
Davis states that the company tried many schemes to overcome this 
serious difficulty before he hit upon the novel device of fencing in 
the pins and glass. This new arrangement, he reports, has been 


shown by practical tests to have completely overcome the leakage, 
and so prevent the burning off of the pins. 
The fog box, which is illustrated herewith, is made of one-inch 
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redwood, 12 inches square, and 4% inches deep. The box has in its 
top a round hole 10 inches in diameter, which leaves about 1% 
inches all around the outer edge of the insulators. The boxes come 
up within two inches of the wire, and are mounted on the cross- 
arm. Previous to the adoption of this scheme, there was one sec- 
tion of five miles of line paralleling the beach which had to be 
patrolled day and night. The boxes have not been in use, on part 
of the line, about one year. 

The insulators used are the type known as No. 1 Provo, and also 
Locke 60,000-volts glass. The leakage was clearly not due to the 
fault of the insulators, because these types have been successfully 
used on higher voltages in other places, and in wet weather there 
was no trouble on this line. The trouble came with the fog after a 
period of dry weather. The company has experimented with in- 
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“FOG BOXES” ON SANTA MONICA TRANSMISSION LINE. 


sulators made for 80,000 volts working pressure, and the same trouble 
was experienced as with other insulators. Apparently, the boxes 
keep the dust and fog from drifting in under the bells of the in- 
sulators. 

Mr. Davis does not consider that a transmission line at very high 
voltage will ever be successfully operated along a sea coast where 
there are fogs. To illustrate how trying the conditions are, Mr. 
Davis cites one case where the company had a 2,300-volt line on 
Locke glass insulators, made for 30,000 volts working pressure, and 
in a heavy sea-fog, when the insulators would get a trifle dusty, 
the 2,300-volt current would leak over and burn the pins. The same 
thing held true with Provo No. 1 insulators. When this happens 
with only 2,300 volts, it can easily be imagined what difficulty the 
company would have in operating without fog boxes on its 22,000- 
volt line. 





The Wilkinsburg, Pa., Electric Club. 





As an illustration of the excellent policy of the Wilkinsburg, 
Pa., Electric Club in providing instruction for its members, we give 
below the programme up to the holidays. The membership consists 
principally of employes of the Westinghouse works at East Pittsburg, 
the officers being as follows: President, E. M. Olin, superintendent 
of testing department; vice-president, E. Townsend, apprentice; 
treasurer, L. A. Osborne, works’ manager; secretary, C. E. Downton, 
foreman of apprentices—all of the Westinghouse Works. 

Sunday.—Reading-room open afternoon and evening. 

Monday.—General or technical lecture. 

Tuesday.—Class A in elementary electricity: Direct-current 
apparatus, R. D. De Wolf, instructor. Section 1, direct-current 
apparatus, C. H. Darrall, chairman. Section 8, switchboards, B. 
Rowe, chairman. Section 4, railway work, L. Watts, chairman. 

Wednesday.—Lecture to East Pittsburg drawing class, D. F. 
Rogers, chairman; testing, E. M. Olin, chairman. 

Thursday.—General or technical lecture. 

Friday.—Class B in elementary electricity: Alternating Currents, 
W. D. Cassin, instructor: Section 3, transformers, W. P. Woodward, 
chairman. Section 6, detail apparatus, T. S. Perkins, chairman. 
Section 7, road engineering, J. W. Fraser, chairman. 

Saturday.—Club rooms open afternoon and evening. Excursions, 
third Saturday of each month, F. D. Newbury, chairman. 
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The Armature Reaction of Alternators—III. 





By C. F. Gutcserrt. 





COMPENSATING M. M. F. 


HE armature m. m. f. equivalent to the direct reaction being 
. determined, it does not suffice to add to the inducing ampere- 
turns an equal value to maintain the same flux in the armature. 
This would be admissible only if there were no magnetic leakage; in 
reality, the field ampere-turns to compensate for the direct reaction 
increases the magnetic leakage and necessitates the addition of supple- 
mentary turns on the field to compensate for the drop of magnetic 
potential which such increase of leakage occasions. 

The ampere-turns corresponding to direct action should, therefore, 
be multiplied by a coefficient greater than unity. The value of this 
coefficient is simple of determination. It suffiges to apply Kirchoff’s 
law to the field and armature magnetic circuits for the condition of 
no load, and condition of load with a wattless current J. 

Let F be on-load field m. m. f. 
F +- F’ the m. m. f. with load. 


#; = armature m. m. f. 
r = reluctance of field poles and frame. 
R;= feluctance of armature (gap, armature iron and pole 
piece). 
Ra = reluctance of field leakage circuit. 
%, = armature flux, assumed to be constant. 
® = field flux at no-load for an armature flux 4; - 
o’ = field flux at load for the armature flux ?;. 
%q = field leakage for field flux ¢ at no-load. 
¢} = leakage flux at load. 
We have (Fig. 2) for no load. 


F—r (9% + da) = Ri oi = Raa (14) 
and for condition of load, 
E+ F! — ¢ (9; + ¢a') = Ri 5 + Fi = Rada! (15) 
By subtraction we obtain 
F' — ¢r (oq! — ga) = Fi = Ra (Gq! Ma), 
eliminating ¢a' — oa 
Fie Fk © + Ra _ 7. iz 
i Ra = F; I a Ra (16) 


The desired factor is thus the latter value, and in general is com- 
prised between 1.0 and 1.1, but in certain cases may exceed 1.5. The 
calculation assumes that the reluctance, r, remains is the same at 
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FIG. 2,—MAGNETIC CIRCUITS. FIG. 3.—NO-LOAD CURVES. 


no load and at load with a wattless current, J, in the armature. In 
general, this hypothesis is only realized in the case of short-circuit 
calculations, to which in preference the author applies the expression. 
If the reluctance, r, increases by an increment 4” in passing from 
no-load to load, the expression becomes 


Fi= Fi (1 + oa) a 
R _ Ra Ri 

T Rat Ri 
This formula presents some interest, for the corresponding cor- 
rection can be easily obtained by determining 47 or x + Arby means 


of the no-load characterist’c. 


(17) 


The only unknown quantity is, in fact, 47 or + Ar. It suffices 

to remark that the increase of field flux is a! — ¢¢ = ot , which 
la 

leads to the determination cf the value of 7 -+ Ar. To do so, 


trace (Fig. 3) the no-load characteristic and the curve of no-load field 
flux, obtained by multiplying the ordinates of the first by v. From 
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the point N, corresponding to the no-load ampere-turns, OA = F, 


= is marked off, and from C a line drawn 
q 


G 


parallel to OA until it meets the curve at N’. The angle N’OA has 


a length, NC, equai to 


I 
for its tangent Ri R 
Ar i Na 
r+a4r+ Ri + Ra 
The problem can naturally be attacked from the other end. In 
particular, we can, as Messrs. Giles and Picou have done, determine 
the increased ampere-turns to maintain with the direct reaction the 


same flux in the field for no-load. 
If @’ is the flux in the armature at load, we have for the condition 


of load the two equations 

F4+ Fi —r (oA s+ oa!) = Rigi! + Fi= Ra oa 
with the condition that ¢7 + ¢a' = oi + ¢a. 
Combining with equation (14) ,we obtain 

F' = R; (4 — o:) + Fj 

On the other hand, the equation (18) solved for 9 and ¢a' give 
ioe Ralf -+ F') — (Ra + 7) Fj 
(Ra a Ri) r 4 Ri Ra 
RF LEY +7 Fi 
(Ra + Ri) r+ Ri Ra 


(18) 


gi 


oa’ = 


From the first is deduced 
ot eo Re Pt—(Ret NA 
F (R, + Ra) r+ Ri Ra 
which gives 
_ R, Ra F' — R, (Rat 7 Fi 


Ph te Se + F; (19) 
(R, + Ra) r+ Ri Ra F 
Ra Fj F; 
, 2 eee = aids 
whence /! = Ri + Ra = 
it being understood that the ratio 
Ra -—- R; ai Qa + d; 
Ra 93 
defines the Hopkinson coefficient for no-load. 
The expression 97! — 4 becomes 
i fi 
ee mee es (20) 


The presence of a current J in the armature thus necessitates for 
the maintenance of constant flux in the field, an increase of ampere- 


turns denoted by fi and occasions a diminution of armature flux of 
v 


Fi eee fy a. 
Ri + Ra VU Ra 
‘ F; I 
and consequently an increase of field leakage of —* x Ra’ 


This manner of viewing the problem, though less convenient than 
that which has been indicated above for the case of short-circuiting, 
is, nevertheless very interesting, as will be seen later, for the con- 
ditions of load, for it alone possesses the advantage of involving the 
same induction in the field, and, consequently the same value of 1. 
It can further be assumed that the excitation remains constant, and 
the reduction then determined of the m. m. f. that will involve the 
presence of a current, J, in the armature. The calculation will not 
be made for this case, the result only being indicated. 

The reduction of the total field flux is equivalent always to the 
fi 
Uv 
diminution of the armature flux and the increase of field leakage, 


which are 
F; ( e ) 
Uv : + Ra 


diminution of the m. m. f. by a quantity —, but the expressions for 


eo = 7 Ri Ra (21) 
Ri+ Ra 
Fi 7 
v Ra 
ga’ — 72% = — Ri Zz. 


- 9 
or Ri+ Ra (22) 
are somewhat more complicated than the preceding ones, but yet 
admit of simple application. As in the first case, it will be neces- 
sary to make a correction, taking account of the fact that the re- 
luctance does not remain constant, which correction, however, is 
simple of determination. 
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The Heyland Single-Phase Motor. 





_ From time to time accounts have appeared in the Digest of the 
Heyland Motor and of the controversies of which it has been the sub- 
ject abroad, particularly is connection with questions of priority of 
invention. It will be recalled that the important feature of this 
motor is that it starts under load without the use of clutches and 
special devices of any kind. During the past year the motor has 
been passed into considerable use abroad, about 3,000 hp now being 
installed. We illustrate herewith a line drawing of a 150-hp machine 
recently installed in the London Metropolitan Electrical Supply. 
Station, together with a diagram of connections and performance 
curves of a 15-hp and 30-hp motor, each of which are direct-con- 
nected to a pump. 

Referring to Fig. 1, the stator has the usual running and starting 
winding, the former being (drum) wound in half open slots, and the 
latter (drum) wound in large square holes. The rotor has a three- 
phase star-connected drum winding, carried out in half-closed slots, 
the three free ends being connected to three overhung slip-rings on 
the shaft; the bearings are self-oiling asd carried upon end shields 
bolted to the stator case. 


Auxiliary 
S 
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Switch 






Ss 
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Coils” Coils ° 





Rotor Starting 
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FIG. 2.—DIAGRAM OF CONNECTIONS. 

At starting, the two sets of coils are put in parallel across the 
mains, and a three-legged resistance inserted into the rotor circuit 
by means of the brushes on the slip rings (see Fig.2). As soon as the 
motor has reached a certain speed the starting coils and the resist- 
ances are cut out—the latter, of course, gradually. This is the whole 
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Fic. 1.—SECTION AND ELEVATION 
operation, and is performed by one movement of the hand-wheel of 
the starter. For lift work the starter takes the form of a special con- 
troll.r, quite self-contained, with dash pots, etc., it being operated by 
a rope in the usual manner. For crane work, a controller very sim- 
ilar to a direct-current tramcar controller is used. 
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Fig. 3 shows the curves of output, current, speed efficiency, power- 
factor and starting torque of a 15-hp heavy-duty single-phase motors. 
This motor is directly belted to a deep well pump, making 18 strokes 
per minute, and is rated at 15 horse-power, 100 volts, 50 periods, and 
1,000 revs, per min.; it has run continuously (often day and night) 


Starting Torque in Pound. Feet. 
30 40 50 60 70 






















0 10 20 60 90 = ae 
100 ———— 
ad tt} 
SCLC EEE PERE ETT TH on 
PC a 
we pe a 
$C TTT helo tT Il | | | Pres 
& BD Py 
gE A a 
EEC 
be ey 
8 ACE 
g rV TA 7 ¢ 
Bite iL ee Le 
. "COT aes nee ; 
F LLL er eT a 
“C71 Tate eT TT 
® ol PLT ett TTT, 
. "Lee eer Cr 
S CLL 
& 90 eee | 100 
pa 
MRS Le ‘ 
Bee 
Fide 
0 5 1 16 20 25 


0 
Brake Horése-Power 


FIG, 3.—STARTING AND RUNNING PERFORMANCE OF I5 B.H.P. HEYLAND 
MOTOR DIRECT COUPLED TO PUMP. 


for two years in West Ham, England, under trying conditions, with 
the greatest success. 

The 150-hp Heyland motor is probably the largest single-phase 
motor yet made—at any rate, for such a high frequency as 100 cycles. 
This motor, which has been running for some time in the Man- 
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chester-square sub-station of the Metropolitan Electricity Supply 
Company, and is used for converting either single-phase current at 
100 cycles and 1,100 volts, or, two-phase current at 60 cycles and 
1,100 volts, into continuous current at 220 volts. 


Tests have shown its most economical output to be 260 hp, while 
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its overload capacity was 480 hp before falling out of step, and 350 
hp for four hours. 

lig. 4 illustrates the starting and running performance of a 30-hp 
motor coupled to one of two pumping sets installed for the Ham- 


Starting Torque in Pound-Feet. 
60 80 160 120 














i 0 20 40 140 160 180 200 
HP] ee 
se POET 
Ht tH tastes tle mtednol tO 
i pol ees eae ee 
Page Pe 
e ALIN 
ACER EE 
ie LY perience 
: HA OP 
bo LAP TTT ad 
_ ae 
i‘. aT 0 
ey Peet a" 
t . —eoet |t 
: Pacer PT 
be vr ttt. 
Pe 
HEH 
pase 
: 28 36 40 ' 


Brake-Horse Power. 


FIG. 4.—STARTING AND RUNNING PERFORMANCE OF 30-B.H.P. MOTOR 


COUPLED TO A PUMP. 


mersmith Vestry. These motors are typical standard motors de- 
signed for starting with a maximum torque equal to the full-load 


running torque. 


en ce 


New Washington Water-Power Transmission Plant. 





A water-power electrical generating plant, similar to that at Sno- 
qualmie Falls, is to be installed in the same section of the State at an 
early date. The company incorporated for this purpose has been 
merged with the Snoqualmie Company, the new organization being 
known as the Snoqualmie Falls and White River Power Company. 
The new development will be on the White River, utilizing Lake 
Tapps for storage purposes. The accompanying map indicates the 
course of the transmission lines and the location of the generating 
and sub-stations. 

The general plan on the White River power development is to 
divert the water of White River at a point in Pierce County, State of 
Washington, and to convey the waters thus diverted through an ex- 
cavated canal, a distance of about eight miles, to Lake Tapps. The 
level of this lake will be raised until it occupies an area of about 
5,000 acres and will serve as a storage reservoir and settling basin. 
The outlet of the lake will be a short canal and tunnel, connecting 
with a penstock on the brow of the hill overlooking the Stuck Valley. 
Steel pipes leading from the penstock will convey the water under a 
head of 450 feet to the waterwheels in the power house at the foot of 
the hill; and from the waterwheels the water will escape through a 
short tail-race into Stuck River. The power-house circuit will be 
connected with the present Snoqualmie Falls transmission system by 
circuits about five miles in length. 

The intake at the point of diversion will be constructed of con- 
crete masonry. The level of the river will be raised at this point 
in order to effect a full entrance of the water into the intake by the 
construction of a submerged dam across the river, which will be con- 
tinued to the intake in the shape of an earthen embankment designed 
to be higher than the river at any stage. There will also be con- 
structed at the intake and in connection therewith, a set of gates for 
the purpose of discharging the water back into the river and in shut- 
ting the same off from the canal at any time it may be desired to do so 
for inspection or repair purposes. 

The inlet canal throughout its entire length will be a cut through 
earth and cement gravel. The canal will be 25 feet wide on the bottom, 
with side slopes of 1%4 to 1 below the water line, and I to 1 above 
the water line, and will flow 6 feet deep. The canal and intake are 
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designed to discharge a volume of water equivalent to 60,000 hp, 
under 450 feet head. 

The contour of Lake Tapps is such that the raising of its level 
would overflow the lake at eight different points; this, however, is 
to be prevented by the construction of earthen dams at these par- 
ticular points. Aside from these dams the only work to be done in 
connection with the reservoir is to clear about 1,000 acres of land 
around the lake, and to build a ditch to connect Church Lake with this 
storage reservoir. 

The outlet canal will consist of a channel having the same design 
as the inlet canal, and the construction of a tunnel which is a pro- 
longation of the outlet canal. 

The penstock is designed to receive the full discharge of the canal, 
and which will be constructed of concrete masonry. The penstock 
will have five outlets, through which will be discharged the water 
to the different pipe lines. 

The present development contemplates the installation of one pipe 
line at present, sufficient in size to deliver 10,000 hp. More pipe lines 
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MAP OF TRANSMISSION SYSTEM. 


will be added later, as additional waterwheels are installed. The 
pipe lines will be of rolled-steel plates, riveted together and sup- 
ported by concrete piers and anchored firmly to the earth from 
point to point. 

The power house is designed to accommodate a 50,000-hp in- 
stallation of waterwheels, generators and accessories. The build- 
ing will be erected in common red brick, although at present it will 
be erected in part only—sufficient to house a 10,000-hp installation 
of waterwheels and generators. As an adjunct, there will be a 
machine shop equipped with a lathe, drill press, shaper and black- 
smith forge, with the necessary accessories. There will be installed 
in the power house two 3,000-kw generators and two exciters of the 
Westinghouse type, direct connected to impact waterwheels of suffi- 
cient capacity to drive the generators under full load. 

There will also be erected either separately or in connection with 
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the power house a transformer house, in common red brick, in 
which will be installed 10,000 hp of raising transformers. 

A frame building will also be constructed near the power house 
for the purpose of housing the men who will operate the plant, and 
which will also contain a dining room, kitchen and laundry, and 
rooms for office, store and drafting purposes. 

The incorporators of the new organization are Charles H. Baker, 
Thomas B. Hardin, Lester Turner, O. D. Colvin and Colonel G. 
Simpson. Mr. Beker is president and chief engineer of the Sno- 
qualmie company. It is understood that there will be no further 
extensions at Snoqualmie Falls for a year or more, as it is Mr. 
Baker’s plan to reach Portland, Ore., with the new lines, which 
the White River power will enable to be done with a saving of 50 
miles of transmission. The Snoqualmie and White River plants 
will be run together, and each will serve as a reserve for the other, 
the idea being for the former plant to carry the load in Whatcom 
and the northern cities, while the White River plant will supply 
Portland and the intervening cities lying to the south. 

Owing to the short distance of Tacoma from this great develop- 
ment, that city will be greatly benefitted. The new industries es- 
tablished in Tacoma and Seattle during the last twelve months are 
declared to have absorbed the entire spare power of the Snoqualmie 
plant, so that the company has recently had to decline applications 
aggregating 3,500-hp in excess of its capacity until the new power 
is ready, 

It is reported locally that an industrial enterprise larger than any 
now existing in the Northwest will soon locate at a point some- 
where between Seattle and Tacoma, and that Mr. Baker’s new com- 
pany will furnish several thousand horse-power for its operation. 
The capital stock of the new company is placed at $2,000,000, divided 
into 20,000 shares of $100 each. 





Thawing of Water Pipes by Electricity. 





By WILLIAM SMITH Horry. 


It may be interesting to some: of your readers to know that the 
thawing of water pipes in the winter forms regularly an occupa- 
tion for our electrical force at Sault Ste. Marie. The accom- 
panying illustration shows the equipment used last year, which was 
in charge of our electrician, Mr. William Gorby. Mr. Gorby has 
carried on this work every winter for the last six years. He read 
an article written about six years ago by a college professor pointing 





APPARATUS FOR THAWING WATER PIPES. 


out that water pipes can be thawed out very simply by causing an 
electric current to traverse that part which is frozen. He tried it at 
the first opportunity and found that he very <oon had the pipe in 
service. Since that time he has thawed out all sorts and sizes of 
water pipes at a large saving in money to the owners. The largest 
pipe thawed out was a 4-inch cast iron pipe, which was frozen more 
or less for 200 ft. It took at least half an hour to ret water running 
in this. 

The illustration shows a 250-kw transformer mounted on a 
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sleigh. I may explain that Mr. Gorby used this because at the time 
we had no smajler transformer avail.ble. Generally ali the pipes 
in the town can be thawed out by a 500-light transformer, but two 
of these are ample to thaw out any pipes likely to get frozen. We 
generally find that at the first appearance of our pipe-thawing ap- 
paratus in the winter the rig is besieged with customers all wanting 
their house pipes thawed out. These people generally claim that it 
is the company’s mains and not their own pipes th.t prevent the 
water from flowing, so a bargain is struck generally at about $3.00, 
payable immediately the water flows, provided it is proved that heir 
pipes are frozen and not the mains. I may mention that the saving 
to the citizens of Sault Ste. Marie, Ontario, by the use of this device 
is very large. 

The primary wires (2,200 volts) are bared and the current led 
through a water rheostat to the transformer. An ammeter shown in 
the engraving indicates the load on the transformer primary. The 
secondary is connected to the frozen pipe at two places and the 
current switched on. In the ordinary house service pines the water 
begins to flow very quickly, frecuently within a minute. 

Tt may seem a bit dangerous handling the primary current in the 
way our men do, but I may say that in the very cold weather the snow 
is an insulator like glass, and although the rig hzre shown has been 
employed very largely, no accidents have occurred and the apparatus 
has never yet failed in getting a frozen pipe working. This applica- 
tion constitutes another evidence of the extreme value of the technical 
journals to those who read. 





Cost of Operating Automobiles. 





Some interesting figures and estimates as to cost of automobile 
operation have lately been made public by Mr. A. Elliott Ranney, 
who has compared automobiles with horse vehicles. He says that 
the cost of a tashionable driving outfit used during the winter and 
spring for shopping, calling, park use, etc., is found to range from 
$3,030 to $6,610, as follows: Brougham, $1,200 to $2,000; victoria, 
$800 to $1,800; two horses, $600 to $2,000; double harness, $300 to 
$500; single harness, $100 to $250; stable clothing, stable tools, 
halters, etc., $30 to $60. Total cost, $3,030 to $6,610. The expense 
of maintenznce for stable, feed, etc., but not including hire of coach- 
man, would be about $100 a month. A similar motor outfit will cost 
from $3,800 to $7,500, as follows: Electric brougham, $2,000 to 
$4,000 ; electric victoria, $1,800 to $3,500. Total cost, $3,800 to $7,500. 

The monthly cost of maintenance, however, not including coach- 
man, should not exceed $70, and in addition the electric outfit is 
capable of four times the daily mileage of which the best horses 
would be capable. In other words, a lady could have her carriage 
at the door every day after breakfast to convey her children to school 
and her husband to his office, back to the house before 10 A. M. for 
her to shop, back (after the mistress and coachman have lunched) 
for calling, receptions, and a park drive, back (after the owner’s 
family and coachman have dined) to go to the theatre, supper, and 
return home about 12 P. M., and yet no exhaustion of the power, 
no lame horses, and an ability to repeat the performance day in and 
day out. 

The coachman, moreover, has no horses to clean or feed, no har- 
ness to wash, no necessity for going constantly to the farrier and 
wasting the precious time of his mistress while the horses are being 
shod, and no good excuse to offer why he should not always be on 
hand at the request of his employer. 

He cannot keep for himself, as his little perquisites, his monthly 
commissions on feed,: stabling or shoeing, nor can he get his percent- 
age on all new horses bought to replace lame or sick ones. He cannot 
buy sponges, soap, currycombs, brushes, etc., by the score, nor keep 
his employer’s bank account constantly depleted with bills for new 
harness, new blankets, repairs, etc. 

In the case of a light driving outfit for park or suburban use the 
advantage of the motor vehicle is mv~h greater. The horse outfit will 
cost from $660 to $1,630, as follows: Buggy or runabout, $250 to 
$400; horse, $300 to $1,000; harness, $100 to $200; whip, $5 to $10; 
stable clothing, halter, etc., $5 to $20; total cost, $660 to 1,630. The 
monthly cost of maintenance would be about $40. A steam carriage 
capable of covering several times the daily mileage of the horse 
would cost from $600 to $950 or a gasoline runabout from $650 to 
$1,300, and the monthly cost of maintenance should not exceed $25, 
giving a considerable advantage in favor of the motor vehicle, not 
only in operating expenses, but in initial cost as well. 
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The Use and Advantages of the Alternating Current 
for Land Telegraphy—III. 





By Epwin F. Norturvup. 


N Fig. 12 is shown another method of cutting out half-waves. 


Here the alternating-current circuit is broken at n by means of 

a transmitter, M. The trailer ¢ moves synchronously around 

the sunflowers S, as before, and by depressing keys K:, Ka, etc., a 

circuit is completed through M, during the time that ¢ passes over 

the segment which js put in contact with the negative pole of the 
battery. 

A better and more ingenious method of cutting out and reversing 


LINE 
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FIG, I2.—-CUTTING OUT HALF WAVES, 


the half waves is to employ a transformer. The primary idea of 
this method is due to one of the engineers of the Rowland Com- 
pany. 

A converter C is supplied with one secondary winding S and 
two primary windings, S: and S:, Si: being wound in the opposite 
direction to S: The terminals of the generator G are connected 
across the terminals of one primary winding. The circuit of the 
other primary winding can be closed through the sunflower device 
S':, by the keys K:, Ks, etc., as shown. Normally the primary 
S; induces an alternating current in the secondary S, which is con- 
nected to the telegraph line. If, for example, Ki is depressed when 
t reaches segment No. 1 a momentary current passes through S:, 
and the inductive effect upon S is made null by having S: wound 
oppositely to S:. Again, matters may be so arranged that twice the 
current will flow through S:, that flows through S:, in which case 
the wave on the line will be reversed instead of cut out. 

The modified single half waves when received may be translated, 
in some ways to be described, into telegraphic signals of any va- 
riety. Thus the modified semicycles may be recorded chemically 
upon tape, or be received as Morse characters on sounders or tapes, 
or they may be automatically converted by local apparatus into 
printed characters. To each half wave in a group of waves may 
be assigned a particular meaning or character. Thus a group of 
thirty-five (35) half waves may be used to transmit the alphabet 
and the nine digits, the first wave in the group being A, the second 
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FIG. I13.—CUTTING OUT AND REVERSING HALF WAVES. 


C, the third D, etc. Thus any one of 35 characters may be trans- 
mitted every time that the group of 35 half waves recurs, which 
in the case of 210 alternations of the current per second means six 
(6) letters per second, or about 60 words per minute in one direc- 
tion. Again a modified single half wave may serve in the Morse 
alphabet as a dot, and two or more modified half waves occurring 
near together may serve as a short or long dash. 

As stated above, another method of impressing signals upon the 
alternating line current is to modify, for each particular signal, a 
combination of half waves in a group of half waves. The method 


now to be described, of making a single telegraphic signal to con- 
sist of a combination of two or more modified half waves in a 
group of half waves, is the important broad principle in alternating 
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current, multiplex telegraphy discovered by Professor Rowland. 
Others have used the alternating current to transmit telegraphic 
signals, but to Professor Rowland is wholly due the principle of 
modifying the waves in combinations. 
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FIG. 14.—GROUPING OF WAVES. 


Let A, B, C, D represent four groups of 11 waves each of the 
alternating current. The groups are shown separated from each 
other by three (3) half waves. Let there be four operators at one 
end of the line. To each operator is assigned the exclusive use of 
the line for approximately %th of the time, or during the period 
that a particular group of waves passes over the line. Thus any 
operator may modify the waves in his own group with affecting 
the waves in the groups belonging to the other three operators. 
The half waves between the groups are left for special signals. 

Now, if an operator modifies the waves in his group in combina- 
tions of two, and never modifies adjacent half waves, he can, out 
of a group of eleven (11) half waves, make 45 possible combina- 
tions. 

These combinations are: 


I—3, I—4, I—5, I—6, I—7, 1—8, I—9, I—I0, I—II 
2—4, 2—5, 2-6, 2—7, 2—8, 2—9, 2—I10, 2—II 
3-5, 3-6, 3—~7, 3-3, 3-9, 3-10, 3—I1! 

4—6, 4—7, 4-8, 4-0, 4-10, 4-—II 

5—7, 5-8, 5-9, 5—I0, 5—I! 

6—8, 6—9, 6—10, 6—II 

i yoy. 78 

8—10, 8—1I 

Q—II 


A telegraphic signal can be made to correspond to each one of 
these different combinations, and hence four different signals may 
be transmitted over the line during the time that the four groups 
of half waves A, B, C and D are on the line. 

If the current has 224 half periods a second then 16 groups of 11 
waves each will have passed over the line in one second, which 
means that 16 telegraphic signals can be sent per second in one 
direction, or, as methods have been invented by which each signal 
as received is automatically translated into a printed letter, 160 
words per minute can be sent in one direction with a current 
of 224 half periods per second. The line may be duplexed which 
will double this capacity. 

The practical methods for modifying the waves in combinations 
are very numerous and cannot be described here to any extent. The 
following diagrammatic illustra-  TePositive Terminal 

Of Wave Modifier 
tion of the best method known to 
the writer may, however, be of in- 
terest. The method is due in part 
to Professor Rowland and in part 
to his former assistant engineers 
including the writer. 

For the sake of simplification, 
the diagram is made to show but 
two waves in a group and only 
two groups are shown. We will 
first show that circuits may be 
electrically combined as follows: 


In Fig. 15 the circuits 1, 2, 3, 4, 
5 and 6 go to a sunflower and a 
wave-modifying apparatus. Then 
let a, b. c. d, ete., represent the 
meétallic keys joined together and 
to the negative terminal of the 
wave-modifying device, and A and 
B, two rows of contacts connected 
to the circuits, as shown. Depressing a key joins to the negative ter- 
minal of the wave modifier the two contacts in rows A and B, opposite 
to the key depressed, thus permitting current to flow in two of the 
6 circuits, 1 to 6. Thus depressing h, combines the circuits 3 and 5, 
depressing b, the circuits 1 and 4, etc. Combining this method with 
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FIG. 15.—MODIFYING WAVES 
IN COMBINATION, 
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the principles explained in connection with Fig. 13 we have the ar- 
rangement illustrated in the following figure: 

F is a sunflower, here shown with 12 insulated segments. The 
trailer ¢ turns synchronously with the alternator or other source 
of alternating e. m. f., G, so that t, passes over one segment for each 


LINE 


GMS 


FIG. 16.—WAVE-MODIFYING APPARATUS. 


semicycle of the current. K, and Kz are two-circuit combining de- 
vices or keyboards tlike that shown in Fig. 15. The remaining parts 
of the diagram are the same as shown in Fig. 13. 

A person depressing any one of the keys of Ki will modify two 
waves from group A, but will in nowise interfere with the operator 
on K:, who, by depressing a single key will modify two waves of 
group B. The method is made perfect and complete by employ- 
ing a mechanical arrangement which locks the keys at intervals, so 
that they can only be depressed while the trailer ¢ is passing over 
some other group of segments than the group connected to the key- 
board being operated, and, if a key is depressed, leaves it locked 
down while the trailer is passing over the group of segments be- 
longing to the same keyboard. 

By the method just described, the alternating current can be di- 
vided up into any number of groups of waves, and any combination 
of waves may be modified in each group, so that 4 or 6, or more, 
different messages may be transmitted over the line, as if at the 
same time; that is, the line may be multiplexed to any extent. The 
number of groups to employ will depend, in any particular case, 
upon the requirements to be filled, of speed, of transmitting, etc. 
The total signaling capacity of any line being fixed, it follows that 
the greater is the number employed of groups of waves, and waves 
in each group, the slower is the speed of transmission, but the 
greater is the number of messages and characters that may be trans- 
mitted at the same time. 

Before discussing further the various possibilities of the alternat- 
in, current for telegraphy, and before showing how the modified 
semicycles may be translated at the receiving end into intelligible 
signals, it will be necessary to describe synchronism. We will show 
how the use of the alternating current on the line enables one to 
maintain perfect synchronism between the moving apparatus at the 
two extremities of the line. This perfect synchronism being se- 
cured it is possible to duplicate at the end of a long line any me- 
chanical operation performed at the other end of the line. Hence 
the methods of synchronism here described have considerable value 
in other fields than telegraphy. 

The earliest practical device for maintaining one or more pieces 
of rotating mechanism in synchronism with a periodic current, with 
which the writer is acquainted, is the “Phonic Wheel” described in 
Nature May 28, 1878. Its essential principles are also described 
as follows in Lord Rayleigh’s “Theory of Sound,’ Vol I, page 67. 

“An intermittant electric current may also be applied to regulate 
the speed of a revolving body. The phonic wheel, invented inde- 
pendently by M. La Cour and by the author of this work, is of 
great service in acoustical investigations. It may take various 
forms; but the essential feature is the approximate closing of the 
magnetic circuit of an electromagnet, fed with an intermittent cur- 
rent, by one or more soft iron armatures carried by the wheel and 
disposed symmetrically round the circumference. If in the revolu- 
tion of the wheel the closest passage of the armature synchronizes 
with the middle of the time of excitation, the electromagnetic forces 
operating upon the armature during its advance and its retreat bal- 
ance one another. If, however, the wheel be a little in arrear, the 
forces promoting advance gain an advantage over those hindering 
the retreat of the armature, and thus upon the whole the magnetic 
forces encourage the rotation. In like manner if the phase of the 


ELECTRICAL WORLD anpd ENGINEER. 821 


wheel be in advance of that first specificed, forces are called into 
play which retard the motion. By a self-acting adjustment the 
rotation settles down into such a phase that the driving forces ex- 
actly balance the resistances. When the wheel runs lightly, and 
the electric appliances are moderately powerful, independent driv- 
ing may not be needed. In this case, of course, the phase of closest 
passage must follow that which marks the middle of the time of 
magnetization. If, as is sometimes advisable, there be an independ- 
ent driving power, the phase of closest passage may either precede 
or follow that of magnetization. 

“In some cases the oscillations of the motion about the phase into 
which it should settle down are very persistent and interfere with 
the applications of the instrument. A remedy may be found in a 
ring containing water or mercury, revolving concentrically. When 
the rotation is uniform, the fluid revolves like a solid body and then 
exercises no influence. But when from any cause the speed changes 
the fluid persists for a time in the former motion, and thus brings 
into play forces tending to damp out oscillations.” 

The methods of synchronism devised by Professor Rowland for 
his printing telegraph system are based essentially upon the princi- 
ples above described. Important modification, however, of details 
make his methods of special value. An essential principle, first 
put into practice by Professor Rowland, is to use the same 
alternating current on the same line both for transmitting 
signals and for maintaining synchronism. In maintaining 
synchronous motion for alternating-current telegraphy, there 
is first the problem of running a small rotating device, or primary 
synchronizer, in synchronism with the alternations of the line cur- 
rent, and, second, the problem of maintaining by electrical means, 
larger apparatus in synchronous rotation with the primary syn- 
chronizer. Many distinct methods are known to the writer and 
have been tried by him, of producing both primary and secondary 
synchronism. Three methods of producing primary synchronism 
which have been tried and found to operate perfectly, will be de- 
scribed, 

Method I.—The alternating current received at station B, over 
the line from the generator G at station A, maintains in vibration 
the tongues of two polarized relays, Ri: and R2 These two relays 
may, if desired, be combined in one relay having two tongues. The 
tongue of relay R: serves for receiving the signals and the tongue 


Station B 
skis A 





StationA 


FIG. 17.—PRODUCING PRIMARY AND SECONDARY SYNCHRONISM. 


of relay R:, serves for maintaining the synchronism. K: and K; 
are two condensers of about 3 m. f. capacity each. They are con- 
nected up as shown in Fig. 17. Is circuit with the wire joining the 
insulated tongue of relay R:, and the middle point of the two con- 
densers is the synchronizer Z. As the tongue of R: vibrates be- 
tween its contacts, S and Si, an alternating current flows in the 
synchronizer circuit which has the same period as the current of the 
line. The synchronizer Z consists of three essential parts D, a 
small, light, single-phase alternating-current motor, or a device like 
the phonic wheel, a small direct-current motor M, which takes the 
load off the alternator and tends to run it at approximately the 
speed of synchronism, and a mercury damper d, like that described 
in connection with the phonic wheel, to damp out “pumping” or 
the small oscillations of the synchronizing motor. 

This contrivance will run in almost perfect synchronism with the 
line current. Having this small synchronizer running in synchron- 
ism with the lie current, it is a simple matter to run any number 
of other motors of large size in perfect synchronism with the small 
synchronizer, and hence, with the line current. The above method 
of synchronism is the one that was most generally used by Profes- 
sor Rowland. 
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Method II.—In this method the tongue of the relay FR at station B 
(the tongue of the signal-receiving relay not being shown) vi- 
brates from the current received from the generator G at station A. 
M is an alternating-current generator driven, preferably by a di- 
rect-connected series-wound motor (not shown) approximately at 
the speed of synchronism. It is wound with two sets of coils. One 
set, connected to the slip rings 7:, serves to furnish current for the 
duplex line, the other set, connected to the slip rings 72, serves for 
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FIG. 18.—PRODUCING PRIMARY AND SECONDARY SYNCHRONISM. 


maintaining the synchronism. It was experimentally found by the 
writer, to whom this method is due, that powerful synchronism is 
obtained, using a %4-hp generator, if a condenser K of about 10 
m. f. capacity is connected between one slip ring belonging to the 
synchronizing coils, and one relay contact, the tongue of the relay 
being connected to the other ring. 

Synchronism is due to the variations of load which are thrown 
upon the alternator, according as the waves of the alternator tend 
to reach a maximum or minimum value at the moment when the 
tongue of the relay is touching its contacts. This method gives 
strong synchronism and is recommended by its simplicity. 

Method III.—By the following method, the primary idea of which 
is due to one of the engineers of the Rcwland company, a series 
wound direct-current motor of any size may be run in perfect syn- 
chronism with any regularly periodic electric current. The method 
may be briefly described as follows: ; 

In Fig. 19, A is the armature, and F the field of a series wound 
direct-current motor. T is the vibrating tongue of a receiving re- 
lay, and is maintained in continuous vibration, by a periodic cur- 
rent received from the telegraph line. (The intermittent or al- 
ternating current which may be obtained by means of a vibrating 
standard tuning fork, could be used to secure a rotary motion of 
standard and perfectly uniform velocity.) 

K is a cylindrical commutating device shown in the diagram 
developed. That is the surface of the commutator is shown as if 
cut in a line parallel with its axis and laid out flat. K is mounted 
upon the axis of the motor M to be synchronized. 0, bz, bs are 
three stationary brushes which slide over the surface of K, as it 
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FIG. 19.—PRODUCING PRIMARY AND SECONDARY SYNCHRONISM. 


rotates with the motor. The two outside brushes are connected 
to the relay contacts. The middle brush is connected to one end of 
the motor armature. The other end of the motor armature is 
connected through a suitable resistance, r, to the tongue of the re- 
lay. C: and C: are two small condensers which entirely eliminate 
sparking at the relay contacts. The arrangement operates by 
throwing, at rapidly recurring intervals, a short circuit of varying 
duration upon the armature of the direct current motor which 
tends, normally, to run too fast. It will be seen, by studying the 
diagram, that the moments when the armature is short circuited, 
follow each other in rapid succession and that the length of the 
intervals that a short circuit lasts, is proportional to the phase dis- 
placement of the motor from perfect synchronous rotation. 

It would be very interesting to follow in detail the numerous 
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features of synchronous rotation, to describe the many ways of 
obtaining secondary synchronism, to show how synchronous mo- 
tion may be studied by means of the telephone and optically, to 
investigate the theoretically best dimensions of the apparatus for 
obtaining the most perfect synchronism, and to indicate the nu- 
merous valuable applications that can be made of synchronous mo- 
tion. But the original purpose and intended limits of the present 
article must prevent us from touching upon the above matters. 

A single illustration of a simple general application of synchron- 
ism will, however, be given on account of the bearing which it has 
upon the general theory of alternating current telegraphy. 

Let R represent the tongue and contact points of a polarized 
relay. Let it be supposed that the tongue of this relay vibrates 
synchronously with a periodic current. If the current is alternat- 
ing, each plus half wave will carry the tongue T against the con- 
tact S:, and each negative half wave will carry the tongue against 


the contact S$. Let K represent a sunflower of six segments 
and ¢ a trailer. Let R: to Re represent six polarized 
relays. Let one terminal of the coils of each of these relays 


be joined to a common wire C, and the other terminal of each coil 
to a segment of the sunflower. The common wire C is joined to 
b, the middle wire of a three-wire circuit, or the centre of a di- 
vided resistance, as indicated in P. The contacts S and S:, of 
the relay, are joined to the outside wires of the three-wire circuit 
or to the ends of a divided resistance. The tongue of the relay is 
joined to the trailer ¢t. Suppose now that by a suitable method of 
synchronism, the trailer ¢ is made to revolve around the sun- 
flower K, so that each time the tongue T is against the contact S; 
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FIG. 20.—APPLICATION OF SYNCHRONISM. 


the trailer is on an odd numbered segment of the sunflower, and 
when the tongue T is against S$ the trailer is on an even num- 
bered segment. Suppose the relays R: Ri Re are wound in one di- 
rection and the relays R: Rs Rs are wound in the opposite direc- 
tion, then the local alternating current, which by the vibration of 
the tongue of the relay, is made to traverse the wire connected to 
the trailer, will supply current in the positive direction to the odd 
numbered relays, and current in the negative direction to the even 
numbered relays, but as the odd and even numbered relays have 
their windings in opposite directions the tongues of all of them 
will receive impulses in the same direction. 

This direction may be chosen to carry the tongues away from 
their contacts, a: to ae. Suppose now that a wave of the current 
which is keeping the tongue T of the relay R in vibration is cut- 
out or reversed. Suppose this wave to be No. 2. Then when the 
trailer arrives on segment 2, the tongue of R will be against the 
contact S:, instead of the contact S, to which it would have been 
carried by wave No. 2 if it had not been cut-out or reversed. The 
relay R2 will now receive, when the trailer reaches segment 2, a 
current in the opposite direction to that which it normally receives 
when no wave has been modified. The tongue of R:. will, therefore, 
receive an impulse which will carry it against its contact, a2, where 
it will remain until the trailer has again returned to segment 2, 
when, if the wave No. 2 has not been modified a second time, it 
will return to its back stop. 

Now, as any number of half waves may be cut out or otherwise 
modified, and in all manner of combinations, the tongues of any 
number of local relays may be controlled at a distance so as to go 
over in any order or on any desired combinations against their 
contacts and then be later automatically returned to their back 
stops. Now the tongues of the local relays by closing contacts, 
that electrically control local apparatus of any kind or size, make 
it possible by means of the alternating current and synchronism, to 
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transmit Morse signals, printed messages, diagrams, or duplicate 
mechanical motions, or perform most any desired operation at the 
distant end of any telegraph line through which a current of a few 
muliamperes may be forced. 





Water Power Development for Atlanta, Ga. 





An important Southern hydro-electrical power transmission 
enterprise projected by Eastern capitalists involves the imme- 
diate construction of a concrete dam across the Chattahoochee 
River at the Bull Sluice Shoals about fifteen miles from Atlanta, 
Ga., and the erection of a generating station at the dam. The 
plant will have an ultimate capacity of 14,000-hp at the genera- 
tor terminals, of which but 6,000-hp will be available at the 
present time. The remaining 8,o00-hp will be installed as rap- 
idly as is warranted by the local demands for power. 

The development of this undertaking involves an expenditure 
of over $1,500,000, all of which has already been subscribed by 
the promoting interests comprised in the Atlanta Water & 
Electric Power Company. This corporation has been formed 
under the laws of Georgia and is officered by men prominent in 
hydraulic and electric power enterprises, viz.: S. Morgan Smith, 
York, Pa., president; Forest Adair, Atlanta, Ga., vice-president; 
J. J. Spaulding, Atlanta, Ga., secretary and treasurer. The board 
of directors comprise the above gentlemen together with C. 
Eimer Smith, of York, Pa., and George C. Smith, of the West- 
inghouse companies. The entire hydraulic work, including the 
erection of dam and power house and the furnishing of the 
hydraulic machinery will be carried out by the S. Morgan Smith 
Company, of York, Pa. The electrical work will be designed 
and executed by Westinghouse, Church, Kerr & Company, en- 
gineers and auditors for the Atlanta Water and Electric Power 
Company. The electrical equipment will be furnished by the 
Westinghouse Electric & Manufacturing Company. 

Previous to the final organization of the power company, a 
commission of eminent hydraulic engineers was appointed to 
investigate the proposed location of the dam, together with the 
possibility of interference with the Atlanta City water supply 
plant, located a few miles below Bull Sluice Shoals, and to make 
such recommendations as would insure the success of the enter- 
prise, and avert such catastrophes as have occurred in Southern 
territory within recent years. This commission comprised Mr. 
John Bogart, engineer of the St. Lawrence Power Company, 
Massena, New York, and Mr. William De La Barre, engineer 
of the St. Anthony’s Falls Power Company, both of whom have 
been intimately connected with many important hydraulic un- 
dertakings in this country. The report of this commission was 
entirely favorable to the enterprise as originally promoted, and 
the work is proceeding with all possible speed in entire accord- 
ance with its recommendations. 

The dam will be constructed of cyclopean masonry with con- 
crete facings and will be approximately 11oo feet in length, 
50 feet high, and 65 feet wide at the base. The geological forma- 
tion of the river bed, which is hard gneiss rock, is peculiarly 
favorable to the hydraulic work. 

At each end of the dam will be located a concrete bulkhead, 
each extending 10 feet above the crest of the dam proper into 
one of which are anchored the turbine penstocks. The power 
house will be located immediately in the rear of the main bulk- 
head and built upon the river bed. Seven steel penstocks, each 
12 feet in diameter, extend from their anchorage in the base 
of the bulkheads to the wheel casings, a distance of fifty feet. 
These penstocks will be controlled by vertical sliding headgates 
operated through gearing from the crest of the bulkhead and 
protected by steel trash racks, provision for repairs being made 
by a series of steel frames for stop logs, should these be neces- 
sary. Anchored sluiceways at the base of the bulkhead will be 
provided for taking care of water during construction of the 
dam. 

The turbines are to be of the horizontal twin inward flow 
type, manuafctured by the S. Morgan Smith Company. There 
will ultimately be seven pairs of 2,500-hp each, in addition to two 
single exciter turbines of 250-hp each. The turbines are encased 
within a steel casing placed within the penstocks, with the steel 
draft tubes extending 20 feet below the power house floor, into 
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the tail-race. The shafts extend into the generator compart- 
ment, being direct coupled to 1500-kw Westinghouse revolving 
field alternating current generators. A similar arrangement is 
employed with the exciter units each of which is 150-kw capacity 
and capable of carrying indefinitely the entire excitation load. 
The generators furnish current at 2200 volts and 60 cycles 
direct to the station switchboard which is of the Westinghouse 
No. 11 type, embodying the most recent and approved forms of 
current metering and controlling appliances. A considerable 
amount of power will be furnished to local concerns directly 
from the station bus, thus avoiding transformation losses, but 
provision has been made for a complete equipment of 1500-kw 
Westinghouse water cooled transformers which will raise the 
»oressure to 22,000 volts for transmission, should this be decided 
upon. The present installation will consist of three 1500-kw 
Lnits with exciters and the necessary controlling apparatus, but 
the entire power house and equipment has been designed with 
a view to immediate extension when warranted by the demand 


for power. 


CURRENT NEWS AND NOTES. 


—_— 


LIGHTING THE ST. LOUIS FAIR.—The Bureau of Publicity 
of the St. Louis World’s Fair announces that Chief Rustin, of the 
Electrical Department, is experimenting with various illuminants 
to produce the best effects at the Fair. Among the lamps being 
experimented with is the Cooper-Hewitt mercury vapor lamp. In 
referring to this light the bureau points out jocularly that Chief 
Rustin’s red mustache assumes a vivid green hue under its rays. 
and draws various inferences. 





STATE ELECTRICAL COMMISSION.—Last winter the Leg- 
islature of New York State appointed a commission consisting of 
C. P. Steinmetz, H. W. Buck and State Engineer Edward A. Bond, 
to investigate and report upon the advisability of New York State 
establishing an electrical laboratory at some suitable point in the 
State. The commission has held several meetings, and on Thurs- 
day, November 13, it held a meeting at Niagara Falls, the three 
commissioners being in attendance. It is intimated that the com- 
mission will report in favor of establishing the institution referred 
tc, which will also serve as a standardization bureau. Among 
other things it is reported that the commission has learned that 
the amount of capital in New York State directly interested in the 
development and use of electricity is $1,680,590,290, made up of 
$217,974,6905 representing the capitalization of the companies engaged 
in the manufacture of electrical apparatus, and $1,462,615,595, the 
capitalization of the companies involving the use of electricity. 
These figures practically show the use of electricity in New York 
State alone. 


ALTERNATOR AUTOMATIC REGULATION.—A very in- 
teresting system for the automatic regulation of alternators is the 
subject of a patent granted November 4th to William Stanley and 
John F. Kelly, the object being to maintain a constant potential 
at the alternator terminals, whatever may be the demands of the 
load as to lagging or leading current. The method depends upon 
an application of the transformer principle to field excitation 
The fields are excited by polyphase currents of low frequency— 
say four cycles when the frequency of the current generated is 60 
cycles. When there is a lagging current in the armature, the rela- 
tive phase of the armature and field currents will be such as to give 
rise to a reaction reducing the inductance of the field circuit, thus 
causing more exciting current to flow and thereby maintaining the 
voltage of the alternator. In case of a leading current, reaction in 
the opposite sense occurs, which reduces the strength of the field, 
thus again maintaining the voltage constant. The conditions re- 
quire that the circuit of the constant-potential exciter and field 
shall be of low resistance as compared with the field inductance, 
the amount of current flowing being then practically a function of 
the field inductance as modified by the reaction of the armature 
currents. By thus rendering an alternator automatically regu 
lating for lagging and leading currents, the character of the load 
with respect to these factors ceases to have particular significance 
with respect to the generating plant, the importance of which con 
sideration is obvious. 
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INFORMATION WANTED.—We have received the following 
inquiry from abroad, to answer which we beg our readers’ assistance: 
“Please send us the address of manufacturers of automobiles and 
cars to be used on mountainous streets which are driven by means 
of a lateral trolley system and a strain arm fastened on the roof of 
the carriage which connects the power-transmitting line to the motor 
by a combined current.” 





THE SILLIMAN LECTURES.—As announced last week, the 
Silliman lectures at Yale are to be delivered next year by Prof. J. J. 
Thomson, of England. These lectures are to be given annually 
and will consist of a series of about six lectures each year. Prof. 
Thomson has the honor of starting them off. The lecturer is ap- 
pointed annually, and it is likely that a new choice will be made 


each year. 





CANADIAN CABLES .—The government cable steamer “Tyrian” 
is laying a cable in the Gulf of St. Lawrence from Grosse Island to 
ryan Island, and from the latter island to Heath Point, Anticosti. 
This cable will be 114 miles in length. The wireless telegraph sta- 
tions at Belle Isle Street are, it is stated, doing satisfactory work. 
All the government signal stations in the Gulf will soon be equipped 
with wireless telegraph apparatus. 





TURBINE GOVERNORS AT SAULT STE. MARIE.—In the 
article on the “Soo” plant recently appearing in these columns, the 
statement was omitted that all of the turbine governors, which are 
of the Lombard type, will be run from one central pressure and 
vacuum system, instead of each governor having its individual tank 
and pump. This in connection with the arrangement for controlling 
the speed of all the numerous units for the generator switchboard 
panel makes the governing feature of this plant unique. 





STEEL ROADIWAYS.—It has been definitely decided to begin 
this week the work of laying a section of steel wagon road on Murray 
Street from Broadway to Church Street, New York City. The job 
will be finished in about a week or ten days. Only a single road 
will be laid in the center of the street, asd loaded trucks coming up 
the grade from the North River piers will be given the right of 
way. Gen. Roy Stone, of the Bureau of Road Inquiry, Department 
of Agriculture, who has the work in charge, states that St. Nicholas 
Avenue, above 126th Street, would probably be selected as the loca- 
tion for the laying of an up-town stretch of steel road, instead of 
Seventh Avenue. The mile of steel to be used for the purpose has 
been given by Mr. Charles M. Schwab. The only steel track road 
in existence runs from Valencia to Grao, in Spain, a distance of 
two miles. It cost $9,506 to build, of which $6,890 was for steel. 
It is used daily by more than three thousand vehicles. The cost of 
maintenance is $380 a year, as against $5,470 a year spent to keep 
the road in condition before the steel tracks were laid. 





LONDON UNDERGROUND ROADS.—A cable dispatch from 
London of November 11 says: Prime Minister Balfour announced 
in the House of Commons this evening that the government was 
considering the appointment of a commission which shall be empow- 
ered to hold a complete inquiry ‘nto the subject of underground rail- 
ways. The appointment of such a commission, according to the view 
of the solicitor of Messrs. Perks and Yerkes and the chairman of 
the District Railway, will involve the hanging up of Mr. Morgan’s 
and other schemes yet unsanctioned for two or three years, as a 
commission is not likely to report in less than that time. Mean- 
while the Yerkes and Speyer schemes will go ahead. The matter 
was discussed to-day at a meeting of the London County Council. 
Mr. John Burns declared that the tube system was already obsolete. 
The people did not want to travel in the bowels of the earth. The 
solution of traffic congestion lay in electric surface lines connected 
with congésted points by shallow underground tracks. The present 
indications point to the eventual establishment of central control of 
all the lines, which will have an important influence in the pending 
schemes. 


AMERICAN ELECTROCHEMICAL SOCIETY.—At the No- 
vember meeting of the council of the American Electrochemical So- 
ciety, the following new members were elected: George W. Patter- 
son, Jr. Ann Arbor, Mich.; Erik W. Tillberg, Worcester, Mass. ; 
A.A. Knudson, New York; Arthur E. Kennelly, Cambridge, Mass. ; 
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C. S. Bradley, New York; Walter T. Taggart, Philadelphia, Pa.; 
Barthold E. Schlesinger, Boston, Mass.; Max Mauran, Niagara 
Falls, N. Y.; W. E. Goldsborough, Lafayette, Ind.; C. C. Speiden, 
Summit, N. J.; F. B. Crocker, New York; Charles J. Greenstreet, 
Ford City, Pa.; Ashmead G. Rodgers, Niagara Falls, N. Y.; F. J. A. 
McKittrick, Schenectady, N. Y.; Wm. O. Mathews, Dover Bay, 
Ohio; E, A. Deeds, Niagara Falls, N. Y.; Dr. A. T. Lincoln, Urbana, 
Ill.; J. G. Zimmerman, Madison, Wis.; James L. Ewin, Washington, 
D. C.; Geo. O. Knapp, Chicago, Ill.; C. E. Freeman, Chicago, III. ; 
Charles F. Vaughn, Niagara Falls, N. Y.; Harold Childs Pease, 
Schenectady, N. Y.; Prof. Dr. Fritz Haber, Karlsruhe, Germany. 
At the same meeting it was voted to hold the annual meeting of 
the society in New York on Thursday, Friday and Saturday of the 
week following Easter Sunday. A committee was appointed to ar- 
range with the American Institute of Electrical Engineers for a 
contemporary meeting to be held in September at Sault Ste. Marie. 





SUBMARINE BOAT TESTS.—It is stated from Greenport, 
Long Island, that the United States to-day possesses the fastest 
submarine boat afloat in the Moccasin. It was thought to be quite 
an advance in submarine warfare when the contract for the new 
boats stipulated that they should make seven knots submerged, 
especially as this was one and one-half knots above the speed shown 
by the Holland. The official figures show that the Moccasin made 
a maximum speed of seven and twenty-eight hundredths knots on 
its submerged trials. This unlooked for speed was made under 
the electric batteries and motor, without any assistance from the 
gas engine. The Moccasin made eight runs submerged, four with 
and four against the tide, and developed a speed of five one-hun- 
dredths of a knot more than that of the Adder. One of the allega- 
tions made by those who oppose submarines is that they can be 
easily picked up by a battleship. This would appear to be refuted 
by the experience to-day of observers on the shore stationed there 
to take the time of the boat, who were absolutely unable to pick 
up the Moccasin on its first run, although she carried a guide 
mast with a red flag at the head. This happened once before during 
the trial of the Adder. In the afternoon the Adder and Moccasin 
made their ten knots awash. This is considered one of the most 
severe trials. The machinery worked well on both boats. The speed 
of the Adder during the standardizing trials was announced to-day 
as seven and one-half knots for the awash condition, eight and 
one-half for the surface condition, and seven and twenty-three- 
hundredths knots for the submerged runs. All are much in excess 
of the contract requirements. 





WIRELESS TELEGRAPHY IN THE NAIl Y.—Admiral Brad- 
ford reports, in regard to wireless telegraphy in the U. S. Navy, as 
follows: “The bureau regrets that it has been unable to reach any 
satisfactory arrangement with the Marconi Wireless Telegraph Com- 
pany for the purchase of its appliances, should it be desired, after 
testing the same. The company has offered a duplicate set for test, 
to be returned after the trials have been completed. This company 
requires, however, the payment of a given sum for each set upon 
delivery, and a royalty for each year during the life of the patents. 
The aggregate cost of a set under such an agreement would be very 
great. In addition, it is illegal to obligate the payment of money 
beyond a single fiscal year. The bureau regrets that it has been 
unable to reach a satisfactory basis for the possible acquisition of 
appliances which have such a good reputation as those of the Marconi 
Wireless Telegraph Company. It is further proposed to establish 
wireless telegraph stations for the purpose of instructing officers and 
men at such stations as Newport, New York, San Francisco and 
possibly other naval stations. In order to ascertain the effect of heat, 
which is said to be injurious to the successful working of wireless 
apparatus, a station will be established at Key West. Most naval 
powers are far in advance of the United States in the installation of 
wireless telegraph appliances on board of naval ships. It is the 
opinion of the bureau, however, that thus far no ground has been lost 
by reason of the conservative progress of this country in adopting 
some particular system and supplying it to vessels of the navy. The 
latter are being prepared, so far as the necessary changes in their 
masts are concerned, as opportunity offers, and many are ready for 
the installation of the apparatus, whenever supplied. This may be 
done without the appliances of a dock yard.” Admiral Bradford 
calls attention to the fact that very few American naval officers are 
available for the study of wireless telegraphy, while in foreign navies 
distinguished officers are engaged solely on this important service. 
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GUTTA PERCHA SUPPLY.—A cable dispatch from Berlin 
states that the Secretary of the Imperial Posts has granted a large 
sum of money for the purpose of examining gutta percha found in 
German New Guinea and deciding as to its fitness for use in tele- 
graph cables. 





AN ABSURD BOYCOTT.—Essentially a bad thing, the attempted 
boycott of the Schenectady Street Railway Company by the local 
trades assembly seems the worst of the kind. It appears that as the 
men on the road did not wish to form a union, the General Electric 
Company owning the road declined to bring pressure on them, as re- 
quested by the assembly, whereupon a boycott was declared. The 
intelligent labor sentiment of Schenectady is, however, overwhelm- 
ingly against this absurd proceeding, and everybody is riding on 
the cars. The traffic has not fallen off five per cent., and it is said 
that the boycott will soon be declared off. 


NEW YORK ELECTRICAL SOCIETY.—The 228th meeting of 
the society will be held in the large lecture room of the American 
Institute at the Berkeley Lyceum Building, 19 West Forty-fourth 
Street, Tuesday evening, November 25th, at 8 o’clock. Mr. A. Fred- 
erick Collins will lecture on “Operative Systems of Wireless Teleg- 
raphy.” The lecture will comprise a brief review of the evolution 
of the art; current theories as to cause and effect; an analysis of the 
different systems; and a discussion of the commercial practicability 
of wireless telegraphy and telephony. This treatment of the subject 
will be illustrated by diagrams and by apparatus in operation. 





STARTING SYNCHRONOUS MOTOR —A patent granted 
November 11 to Thomas J. Johnson, on an application filed April 
8, 1899, relates to a method of starting alternating current motors 
of the synchronous type, including rotary converters. In the case 
of the ordinary synchronous motor, in starting a switch is thrown 
which short-circuits the armature and sends alternating current 
through the field; the machine then gets up to speed as an induction 
machine, when the switch is thrown into another position, which 
establishes the normal running circuit. A preferable method noted 
consists in having such connections in starting that the field has only 
half the normal poles; in this case the switch is thrown in its final 
position after synchronism has been exceeded, and then the speed 
drops until at synchronism the armature locks into step. In starting 
rotary converters by this method, the armature is closed on itself 
by a ring which short-circuits the commutator. 





WIRELESS TELEGRAPHY IN THE PACIFIC.—The Marconi 
Wireless Telegraph Company of America has a plan for a Pacific and 
Alaska service. All the important points of the coast will be con- 
nected, with a base at San Francisco. For this purpose a complete 
installation is necessary, and a station like that at Glace Bay, on the 
Atlantic, will be erected. Options have already been secured on land 
sites. With the great central station at San Francisco, it is the 
intention to establish communication with the Sandwich Islands, 
where the company already has stations. It is also in the general 
plan to take in Guam and other points necessary to reach the Philip- 
pines. Propositions have been received by the Marconi Wireless 
Telegraphy Company of America to connect, by an all-American line, 
Alaska and the United States. This will supplement the line already 
established in the Territory. The projected line from Western 
Alaska will connect the Yukon River country with Seattle, and its 
advantage to the people of the coast is apparent. Propositions have 
also been received to connect Siberia with this line, so that we return 
to the Collins regimé and the events that just preceded the first 
success of the Atlantic cable. 


—_—_— 


AUTOMOBILE CLUB OF AMERICA.—At the annual election 
of the Automobile Club of America, held at the club house, Fifty- 
eighth Street and Fifth Avenue, last night, the regular ticket was 
elected without oppositio ., as follows: President, Albert R. Shat- 
tuck; first vice-president, Winthrop E. Scarritt; second vice-pres- 
ident, James Stillman; third vice-president, W. K. Vanderbilt, Jr.; 
treasurer, Jefferson Seligman; governors (to serve three years, 
class of 1905), Col. John Jacob Astor, George F. Chamberlin, and 
Peter Cooper Hewitt; governor (to serve one year, class of 1903), 
Harlan W. Whipple. The Contest Committee submitted its report 
on the recent s500-mile reliability test to Boston and return, and 
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made twenty recommendations regarding the conditions of future 
contests. The principal suggestions are that the award of certifi- 
cates be discontinued, that medals instead of cups be offered, that 
observers be changed daily, that competition among contestants 
for first arrival at destinations be discouraged, that no time allow- 
ances be permitted, that the emphasizing of no stops be avoided 
and conditions meeting the average touring conditions be made, 
that after the contest the cars be exhibited for four days in the 
condition in which they arrive, and that the prices of the cars be 
taken into consideration in future systems of classification. The 
balance sheet shows that the club has cash in hand of $5,397, and 
has $13,240 in dividend-paying securities of high grade. 





LETTER TO THE EDITORS. 


Electrochemical Units. 








To the Editors of Electrical World and Engineer: 

Sirs:—In your issue of October 18th you printed a communica- 
tion from me, wherein I pointed out that a 100-ampere current 
in one sidereal day, is capable of liberating to within .07 of 
one per cent. of a cubic metre of hydrogen under standard con- 
ditions, by electrolysis. I also called attention to certain nu- 
merical agreements between the weight in absolute units, or 
dynes, of one litre of hydrogen, the number of seconds in a day, 
and the mean value of gravity, and I suggested that if a demon- 
stration could be made, showing that these relationships were 
fundamental and absolute in their agreement, such demonstra- 
tion would be of very far-reaching theoretical importance. 

I have read the communication of Prof. Reginald A. Fressen- 
den in your issue of November 8th, wherein he points out that 
the above coincidences are not physical agreements for the rea- 
son that the atmospheric pressure is temporary, varying in 1ts 
magnitude at different periods in the world’s history. He men- 
tions that during the carboniferous age, the atmospheric pres- 
sure was probably much greater than now, “consequently the 
relations must be merely coincidences, and not the expression 
of any physical law, and cannot, therefore, serve as a proper 
basis of a system of units.” I have to acknowledge that this 
point is well taken. The pressure of the atmosphere would 
have to be constant through all time in order that the agree- 
ments which I pointed out should be fundamental. As such 
constancy in pressure would be contrary to the teachings of the 
nebular hypothesis, it is undoubtedly true that the relationship 
to the day of time cannot be fundamental. 

Inasmuch as, by Faraday’s law, equal currents in equal times, 
liberate electrochemical equivalents of the elements, there is 
a fundamental relationship between masses of matter and elec- 
tric quantities. The ideal absolute unit of electrical quantity 
would be that quantity of electricity which an hydrogen ion 
carries at the moment of its liberation in electrolysis. The 
quantity of electricity that frees a litre of hydrogen is related 
to this latter mass of matter. Its magnitude is as many times 
greater than the ideal unit just mentioned, as there are atoms 
in a litre. While it is true that in the course of geologic ages 
the atmospheric pressure might alter and thereby a litre alter 
its capacity for hydrogen, still, if its capacity be defined by that 
which it possesses under 760 millimetres pressure of mercury, 
provision is made against any such variation. The quantity of 
electricity involved in the liberation of a litre of hydrogen is 
a quantity convenient to handle in electrochemical experiments 
and calculations. There is no fundamental relationship now 
known between the electrostatic unit of quantity and the charge 
on a hydrogen ion at the moment of its liberation, nor would 
there be one between the crith col, or that quantity which liber- 
ates a litre of hydrogen and an electrostatic unit. There is here 
a breach that must be arbitrarily bridged by the actual numeral 
that establishes the connection. Time is not an essential ele- 
ment in the definition of derived units of electrical quantity. 
If we avail ourselves of the very close agreements I have pointed 
out, and define the new units of electric quantity by the day in 
connection with certain ampere flows of current, while the 
definitions would not be exact, they would still be so close as 
to be of great aid to the memory, and of far-reaching service in 
electrochemical work. This may be appreciated from the fol- 
lowing table: 
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Pound Avoir. Col. = 500 ampere days and liberates 1 pound Avoir.—.59% 
Grain Col. = .o072 ampere days and liberates 1 grain + .2 % 

Kilogram Col. = 1110 ampere days and liberates kilogram + .1% 

ram Col. = 1.11 ampere days and liberates I gram + .1% 

Kilocrith Col. = 100 - days and liberates 1 kilocrith + .34% 

Crith Col, = .1 ampere days and liberates 1 crith + .34% 


A col unit quantity of electricity is a quantity which co- 
ordinates with a unit of weight, and such unit of weight is used 
as a prefix to designate such co-ordination. To define the 
metric coil units exactly in their equivalency to ampere-sec- 
onds, we may resort to a number of mean solar seconds that is 
closely related to the day of time, in which case the numeral, 
ignoring the decimal point which expresses the number of am- 
peres that must flow for this time in order to equal a kilogram 
col, or a gram col, becomes naturally the same numeral that 
also expresses the specific gravity of water with hydrogen as 
unity of specific gravity. This is shown in the following table: 


Kilogram Col. 1112.7 amperes for 86,103 seconds to free one kilogram. 
Gram Col. 1.1127 amperes for 86,103 seconds to free one gram. 
Kilocrith Col. 100 amperes for 86,103 seconds to free one kilocrith. 
Crith Col. .1 amperes for 86,103 seconds to free one crith. 


In connection with this last table, it may be added that a crith 
is the weight of a litre or cubic decimetre of hydrogen, and it 





DYNAMOS, MOTORS AND TRANSFORMERS. 


Polyphase Generator—GraTZMULLER.—An illustrated article on 
his non-synchronous polyphase alternator. He mentions the alter- 
nator of Leblanc, in which the magnetizing currents are furnished 
by the network to which the generator supplies energy currents; 
such a generator becomes self-exciting if condensers are inserted in 
the polyphase circuits of the rotor; it then no longer takes such 
wattless currents from the network. The present author obtains the 
same result by different means, with the use of a direct-current arma- 
ture. He first considers a polyphase alternator with projecting poles, 
the rotor of which is a direct-current armature with commutators ; 
if the rotor is revolved and the brushes are also revolved but inde- 
pendently of the rotation of the rotor, then the alternator is self- 
exciting, if condensers or self-inductors are inserted between the 
brushes according to whether the rotor and the brushes revolve 
in the same or in opposite directions. He proves the following 
theorem: let a direct-current armature be traversed by a certain 
flux, and let self-inductance coils be inserted between the brushes; 
it the brushes and the armature revolve in inverse sense with re- 
spect to the resulting flux, a flux of armature reaction is obtained, 
which makes an angle smaller than 90 degrees with the resulting flux, 
and has, therefore, a component in the direction and the sense of the 
flux. He compares this self-excitation by reaction, with the self- 
excitation of a shunt dynamo by means of the shifting of the brushes 
against the direction of rotation. He then discusses the case in which 
there is a stator of an induction motor, while its rotor is replaced by 
a direct-current armature with commutator, the brushes which are 
symmetrically distributed around the commutator, being connected 
together by means of inductance coils. He discusses this problem by 
means of dynamos, and shows that in this way a self-exciting alter- 
nate is obtained, the stator and rotor having no point of contact, 
the rotor circuits being ciosed through self-inductance coils and the 
stator circuits through inductive or non-inductive resistances. He 
has confirmed his theoretical results with an experimental machine 
of this type—L’/nd. Elec., October 10. 

REFERENCE, 

Induction Motor.—ZtrcENBERG.—A communication in which he 
continues the discussion on the definition of conduction motors and 
induction motors.—Elek. Zeit., September 11. 


LIGHTS AND LIGHTING, 


Alternating-Current Arc at High Voltage-—Monascu.—An ac- 
count of an experimental investigation of the alternating-current 
arc at “higher” voltages. The use of a higher voltage has the ad- 


vantage that immediately after closing the circuit the arc is obtained, 
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equals .089873 grams; also that the gram col liberates 11.127 
criths and the kilogram col liberates 11127 criths. This latter 
figure also expresses exactly the specific gravity of water with 
hydrogen as unity of specific gravity. These figures are based 
upon Dr. Edward W. Morley’s determination of the weight of a 
litre of hydrogen, and Lord Rayleigh’s electrochemical equiv- 
alent of silver, viz., .oo1118 grams per coulomb. Under these 
premises, with hydrogen taken as unity of atomic weight, we 
must attribute 107.11 as being the atomic weight of silver. Di- 
viding the former figure by the latter, we secure the electro- 
chemical equivalent of hydrogen as .000010437867 grams per 
coulomb. Without dealing further with an intricate fraction 
like this for hydrogen, we have in the above tables means of 
telling the electrochemical equivalent of any element, in round 
numbers, when we merely divide that element’s atomic weight 
by its valency and weigh out the equivalent so secured in terms 
of any of the weights given. 

The results would be the same were the atomic weight of hy- 
drogen taken as more than unity to agree with oxygen as I. 
CLEVELAND, OH10. ALFreD H. CowLes. 





without first bringing the electrodes together. Moreover, as the 
current is comparatively small, nearly all metals may be used as 
electrodes. With a current of 0.02 to 0.068 amperes, the only metals 
he could not use were bismuth, lead and antimony. For obtaining 
the high voltage, he has formed single-phase, alternating current of 
125 volts and 47 periods “in transformer with open magnetic circuit” 
(the secondary voltage is not stated). He ‘irst studied the relation 
between the power and the distance between the electrodes for con- 
stant current, copper electrodes being used; he found that this re- 
lation is represented graphically by straight lines, the watt con- 
sumption increasing with increasing distance between the electrodes. 
The power factor, i. ¢., the relation of the watts to the volt amperes 
increases with the length of the arc. With a current of 0.041 ampere, 
it is 0.58 for an arc of 3 mm. and 0.63 for an arc of 10 mm. In all 
his experiments the power factor was of the same order of magni- 
tude. He also studied the real watts at constant arc length, as a 
function of the air pressure, for copper electrodes ; the watts increase 
slightly for increasing pressures; for a current of 0.041 ampere the 
consumption of watts is about 13 at 100 mm. mercury, and 18 at 
750 mm. mercury for an arc length of 4 mm.; for greater arc lengths 
the increase of watts seems to be greater—Elek. Zeit., October 30. 


Incandescent Lamps.—An article on a method of Siemens & 
Halske for lengthening the economical life of electric incandescent 
lamps. The life depends upon two things: the first is the burning 
out of the incandescent filament, the second is the blackening of 
the globe, due to pulverization of the filament. The best economy 
is obtained when both of these limits are reached at about the same 
This is accomplished by placing the filament in a globe of 
They have found that this relation exists when a fila- 


time. 
proper size. 
ment of 16 candles, with an energy consumption of 2 watts per 
candle, is placed in a spherical globe with a diameter of 100 mm.— 
Zeit. f. Beleucht., October 30. 


POWER. 


French Hydroelectric Electrolytic Power Plant—An illustrated 
description of the Clavaux plant of the Societe d’Electrochemie. 
There is 5,000 hp. available during eight months, while at low-water 
level the available hydraulic power decreases to 3,000 hp. The hori- 
zontal axle turbines have a capacity of 550 hp, the normal speed 
being 250 r. p. m. There are five 375-kw direct-current generators, 
direct coupled to the turbine. A small 80-kw generator furnishes the 
current for light and for various motors in the plant. Each of the 
375-kw direct-current generators is provided with two independent 
commutators, each giving 2,500 amperes at 75 volts. Only three 
generators are at work at present. The purely electrolytic processes 
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are mainly for the production of sodium and peroxide of sodium by 
the Castner & Hulin method.—L’/nd. Elec., October 10. 


Power Transmission in Switzerland—aAn illustrated description 
of-the hydroelectric power plant of Beznau, Switzerland. Three- 
phase alternating current, with a frequency of 50 periods per second, 
is transmitted at two different voltages: at 8,000 volts, to distances 
below 15 km. and at 25,000 volts to greater distances; the 25,000- 
volt currents are transformed down to 8,000 volts in substations. 
The supply network furnishes current for lighting and motors, the 
lamps being installed on a three-wire system, with 250 volts between 
the outers. The 8,o00-volt line supplies a district near Aarau, while 
the 25,000-volt line approaches Zurich and supplies a large industrial 
district where steam is now in general use.—L’/nd.: Elec., October 10. 


REFERENCES, 


Electrical Engineering in Agriculture—Haas.—The paper in full, 
of which a long abstract was noticed in the Digest—Elek. Zeit., 
August 28. 


Development of Power Plants—The twenty-fifth anniversary 
number contains numerous illustrated articles, among which are the 
following: A retrospect of a quarter-century of progress by Thurs- 
ton ; the development of power plants by Low; on electrical progress 
from 1877 to 1902 by Martin.—Am. Mach., November 6. 


TRACTION. 


Single-Phase Railway Systems.—A long editorial, in which it is 
said that there are three possible single-phase systems fulfilling the 
necessary conditions of good starting and speed variation when run- 
ning: the single-phase repulsion motor, the single-phase series motor, 
and the Ward-Leonard converter system. Repulsion motors have 
been constructed of from 10 to 15 hp; “it remains to be seen whether 
it is possible to develop this motor on the scale necessary for traction 
purposes with a good efficiency and power factor; at the present time 
it is of no value for traction.” The converter system was recently 
advocated by Mordey and Jenkin, and a railway on this system is 
now being equipped in Switzerland by the Oerlikon Company; there 
is an addition of about 40 per cent. to the weight of the trains. Where 
water power is available, “this simply means a larger consumption 
of that which costs next to nothing; but, granting this, and granting 
also that the saving in power fluctuation might offset the increased 
cost of plant required to haul the additional weight, still the substi- 
tution of a locomotive for direct-motor driving would be a high 
price to pay for the advantages of speed control which this system 
affords. The usefulness of the converter system appears to be con- 
fined to railways where the variation of load due to grades is ex- 
cessive, and where the traffic consists of heavy trAins that would in 
any case have to be hauled by locomotives.” Concerning the single- 
phase series motor, reference is made to the recent A. I. E. E. paper 
by Lamme; the most noticeable feature outside of the motors is said 
to be the method of control. “If this motor fulfills in practice the 
expectations formed from its tehavior at Pittsburg, it will give a 
complete solution of the problem of single-phase railways, and a 
notable advance will have been made in electric traction.”—Lond. 
Elec., October 31. 


Removal of Sleet from a Third Rail—Hancuetr.—An article in 
which he says that sleet causes more trouble than anything else in 
third-rail operation. It forms when a light rain is falling immedi- 
ately after a cold snap, and when the rail is below 32° F., but when 
the air is above that temperature. He suggests two methods for re- 
moving the sleet from a third rail. The first is to switch over the 
outgoing feeders so that they reinforce the ground return, thus 
making the third-rail carry the full current. This will heat up the 
third-rail and will remove the sleet. The writer figures the amount 
of heat required to raise a 60-lb. rail 10° F., and finds that 50 hp 
for 10 minutes will suffice per mile of rail. The second method sug- 
gested is the use of a transformer car, taking current from the 
third-rail, and by means of a rotary converter and transformer, pass- 
ing 2,000 amperes or more of alternating current through the third- 
rail. The transformer is to be equipped with heavy shoes, capable 
of making substantial contact with the rail, and located as far apart 
as it is convenient to place them, but not with too large shoes, as it 
is desirable that the shoes should become warm in order that they 
may melt through to a contact surface. The method has not been 
tried.— St. R’y Jour., November 1, and Ind. Ed., November. 


Brakes on Interurban Cars.—An editorial, stating that the rate of 
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braking on electric cars is considerably higher than on steam trains, 
which is due partly to the reasons that rapid retardation has been felt 
to be more important in electric work and partly because a motorman 
has better control of the braking apparatus on a single car than a 
steam engineer on a steam train. It has been known for a long 
time that the friction between brake shoes and car wheels with a 
given brake-shoe pressure is considerably less at high speed than at 
low. As a result, the best braking effort is obtained by giving a 
maximum pressure to the brake shoes at high speeds and reducing 
this pressure as the speed falls off, so as to keep it under the point at 
which the wheels will slide. In order to do this, it is necessary to 
carry in the storage reservoir a pressure which will slide the wheels 
when going at low speed. This practice in itself is not desirable, be- 
cause with careless use of the brakes there is a chance for flat 
wheels, but it is justified when very high speeds of over 50 miles per 
hour must be obtained. Automatic devices have been suggested for 
varying the maximum brake-shoe pressure according to the speed, 
but so far they have been too complicated to secure adoption. The 
air brake in regular service on electric cars differs from the vacuum 
brake used on steam cars, but is more desirable for the purpose, as 
the pressure can be more easily regulated and the apparatus is much 
simpler.—St. R’y Jour., November 1, and Jnd. Ed., November. 


Grand Rapids Street Railway.—An illustrated article on mechanical 
novelties on this system. A home-made cast welding outfit is de- 
scribed. The principal difference in the cast welded joints at Grand 
Rapids is that a certain amount of melted iron is allowed to pass 
through the mold to heat it up before the joint is actually cast. About 
40 lbs. of metal is used for this purpose, after which the joint is 
cast with about 140 lbs. of metal; the union between the iron and 
steel is then very good. A cast-iron plate is shown, which is used 
against the lip of the rail in paved streets, and it has been found to 
reduce greatly the chipping of the granite paving block, which for- 
merly butted close against the edge of the rail. In the trolley wheel 
used, oil is introduced into the interior of the hub, and first passes 
along the interior of the hollow axle of the wheel and afterwards 
along the outside. A very broad bearing is obtained, which gives 
a long life to the wheel. The sand box used can be rotated 120 de- 
grees around an axle by means of a button pressed by the con- 
ductor’s foot, and located near the controller. The track drill em- 
ployed is operated by a I-hp motor, and the speed is reduced by a 
worm gear in the head of the drilling device, the ratio of reduction 
being 27 to 1, so that the drill runs at 40 r. p.m. The bonds on the 
road are made of cld field wire, from which the insulation has been 
removed. The ends of the bonds are provided with thimbles, which 
are inserted in the holes in the web of the rail and riveted. The gear 
on the axle instead of being made in two halves, as usual, is made 
of one piece, and is pressed on the car axle before pressing on the 
wheel. The company believes that most of the trouble with gears 
and pinions is caused by the gear becoming loose on the axle, and 
the present practice is intended to obviate this trouble.—St. R’y Jour., 
November 1, and /nt. Ed., November. 


Zurich.—A, well-illustrated article on the street railway system of 
Zurich. The track is laid with a meter gauge, and is practically 
double. A set of sections is given of the track construction. The 
rail weighs gg Ibs. per yard, and is of Thomas steel with a tensile 
strength of 99,000 Ibs. per square inch. The Falk cast welded joint 
was carefully considered for use on the entire system, but only a 
short section of track was equipped with it, to determine the results 
with Thomas steel rails. A short section of track has also bee’: laid 
with Demerbe rail. The system has three car houses, which are de- 
scribed in detail. The company has a power station, which it in- 
herited from the former owners, and also purchases power from the 
city at 2%4 cents per kw-hour. Full particulars are given of the over- 
head construction and rolling stock.—St. R’y Jour., November 1, 
and Jnt, Ed., November. 


REFERENCE, 


Testing Railway Armatures.—An article on transformers for test- 
ing railway apparatus. The most troublesome fault in a railway 
armature in a short-circuited coil. This is often due to careless 
soldering or carelessness in insulating leads, and is difficult to test 
in the ordinary way, as the normal resistance between adjacent com- 
mutator bars is so low. A process is described in detail, in which a 
railway armature can be easily tested with the aid of a transformer, 
if alternating current is available—St, R’y Jour., November 1, and 
Int. Ed., November. 





Renee ess 





POE ng is RE 


Ant CTL i oe 


gen Reet an 2h 


pee amen cin — nine nr inl aa 


CAE etc lias ebay 


Arvin? 


te 








INSTALLATIONS, SYSTEMS AND APPLIANCES. 
; REFERENCE. 

Circuit Breakers.—VoGELSANG.—An illustrated description of new 
automatic circuit breakers of the Voigh & Haeffner Co.—Elek, Zeit., 
September 18. 

ELECTRO-PHYSICS AND MAGNETISM. 


Contact Difference of Potential—Botey.—A description of a new 
method of determining contact potentials between metals. It is 
based upon the measurement of the e. m. f. of a special class of cell. 
The saturated amalgams of two metals are associated with two suit- 
able electrolytes, and the chain consists of the first amalgam, the 
first liquid, the second liquid and the second amalgam. The total 
e. m. f. is the sum of the potential differences at the various junctions, 
and if that between the two liquids is negligible, then the one be- 
tween the two amalgams equals the total e. m. f. of the cell minus 
the potential difference between the first amalgam and the first liquid 
minus that between the second amalgam and the second liquid. He 
has applied this method provisionally to determine the contact differ- 
ence of potential tetween silver and lead, which was found to be 
0.001 volt, which value lies below the limit of experimental error; 
the method must, therefore, be rendered more sensitive—Comptes 
Rendus, September 15; abstracted in Lond. Elec., October 24. 


Pressure of Radiation—Lesepew.—An article on the Maxwell- 
Bartoli pressure of radiation, the existence of which has been ex- 
perimentally proved by Nichols and Hull, and by Lebedew, and which 
is assumed to explain the apparent repulsion of comets’ tails by the 
sun, that notable exception to the law of gravitational attraction. 
According to Lebedew, the pressure acting upon a body exposed to 
sunlight is a certain fraction of the gravitational attraction, and this 
fraction is unity minus the reciprocal value of 10,000 times the product 
of the radius of the body in centimeters and its density with respect 
to water. The larger and denser the body is, the less will it be 
affected by the pressure of light. If its diameter is 1 meter and its 
density that of water, the attraction will be diminished by one- 
millionth, and our instruments will be unable to discover any effect. 
When the diameter is about 0.001 mm., or of the order of the light 
waves, the attraction will be just balanced by the repulsion. The 
actual repulsion observed in comets will give a means of measuring 
the diameter of the meteorites of which they consist. His formula 
cannot be directly applied to molecules, since certain resonance phe- 
nomena intervene in this case.—Phys. Zeit., October 1; abstracted in 
Lond. Elec., October 24. 

Energy of Oscillating Discharge—Maresca.—An account of 
measurements of the energy developed by the oscillatory discharge 
in a vacuum tube, by means of a calorimetric method. About 4o 
results are quoted, and in each of them the energy dissipated in the 
tube is sensibly proportional to the square of the discharge potential. 
The maximum dissipation of energy takes place when the pressure 
in the tube amounts to 24 mm. of mercury.—Phys. Zeit., October 1; 
abstracted in Lond. Elec., October 24. 

REFERENCES. 

Conductivity of Gases—Harms.—An account of experiments in 
which he extends the observations of Geitel and Wilson concerning 
a residual conductivity of air, and describes a new method for study- 
ing the ionization and conductivity of gases—Phys. Zeit., October 
1; abstracted in Lond. Elec., October 24. 


Phase Difference—Kou.trauscu.—An illustrated description of a 
simple lecture-room method for demonstrating the phase difference 
between current and voltage in an alternating-current circuit—Elek. 
Zeit., September It. 


ELECTRO-CHEMISTRY AND .BATTERIES. 

Electrolytic Rectifer—Gutue.—A contribution to the theory of 
-the aluminium rectifier. The explanation given by the author for its 
behavior is that with the aluminium as anode the oxygen gas formed is 
kept in the meshes of the solid oxide film, and thus prevents the pass- 
ing of the ions until the potential difference at the terminals of the 
cell is raised sufficiently to enable the ions to break through the 
gaseous film. On the other hand, the hydrogen produced by the cur- 
rent when flowing in the opposite direction is not held back in the 
solid network, but escapes freely; consequently, there is no high 
resistance when the aluminium plate is the cathode. This view is 
confirmed by the following experiment: he brought a plate which 
had been anode, and on which a high resistance had been produced, 
into a vacuum and found that a large number of minute gas bubbles 
appeared at the plate, showing the presence of a gaseous film; re- 
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moving this, at least partially under the air pump, the resistance of 
the plate was greatly reduced. Some other experiments corroborate 
this theory. Anions, such as chlorine, do not produce the high re- 
sistance, as they act in the same manner as hydrogen and escape 
freely. He compares this film with a semi-permeable membrane, and 
constructs a cell consisting of copper, copper sulphate solution, a 
semi-permeable membrane of copper ferrocyanide, a ferrocyanide of 
potassium solution, and platinum; he found that only a small current 
could be obtained in the direction from the copper to the platinum, 
the counter e. m. f. of polarization rising as high as 20 volts, while 
the current would pass unobstructed in the opposite direction. He 
suggests that ordinary polarization may be explained by the assump- 
tion of a liquid high-resistance film, possibly of pure water, between 
an electrode and the electrolyte; this explanation would also facili- 
tate the understanding of the peculiar fact that hydrogen polariza- 
tion appears to have very different values, according to whether it is 
liberated on platinum, on lead or on mercury.—Electrochem. Ind., 
October. 


Zinc-Reducing Processes—DANNEEL—A description of several 
processes worked out at the metallurgical laboratory of the Insti- 
tute of Technology of Aix-la-Chapelle, Germany. The first, devised 
by Borchers and Dorsemagen, consists in chlorinating raw ore in 
the presence of salt-solutions in revolving iron drums, by means of 
frée chlorine, obtained at during another step of the process. The 
chlorides of lead, zinc and silver are then leached out with hot 
water or hot dilute lyes, obtained during the process; the dehydrated 
mixture of chlorides is then electrolyzed in a fused state, producing 
chlorine gas and a mixture of molten lead and zinc. A large ex- 
perimental plant for studying this process on an industrial scale is 
being installed by F. Krupp. The second process described was 
devised by Borchers and von Kuegelgen for treating the waste 
products of zinc galvanizers. They are dissolved in hydrochloric 
acid to saturation, the iron is removed, they are evaporated to dry- 
ness in iron crucibles lined with lead, the pulverized zinc chloride 
is mixed with metal oxides, for instance copper oxide and calcium 
carbide, and is then melted to zinc alloys such as brass. The third 
process was devised by Dorsemagen for the treatment of siliceous 
zinc ore to produce zinc and silicon carbide (carborundum). An 
electric furnace is used; a mixture of carbon and siliceous zinc ore 
is heated in the furnace by a carbon rod; the zinc is distilled off 
and there remains silicon carbide. The reduction temperature of 
the silica is only slightly above the distillation temperature of zinc. 
The fourth process described is by Borchers and Dorsemagen, and 
is quite analogous to the last one described. It is used for the treat- 
ment of ores containing iron and zinc, in order to get ferrosilicon 
and iron. The precess differs from the last one only in so far as 
ferrosilicon instead of silicon carbide is obtained.—Zett. f. Elektro- 
chemie, Sept. 25. 

Ozone.—LuTHER.—A German Bunsen Soc’y paper on experiments 
made by Inglis on the electromotive behavior of ozone. He also 
remarks that an ozone electrode (7. ¢., a platinized platinum elec 
trode in an ozone solution) assumes a higher oxidation potential 
if the electrode was previously charged with hydrogen and a 
lower one if it was previously saturated with oxygen. He also 
describes an experiment in which there is apparently reduction at 
both electrodes; the reduction at the anode is explained as a sec- 
ondary action, due to a primary oxidation with a formation of a 
higher oxide, which is at the same time an energetic reducing agent. 
—Zeit. f. Elektrochemie, Aug. 28. 

Electrolysis of Fused Sodium Hydroxide-—Lrt BLANC AND BRODE. 
—A long account of an experimental investigation, the principal 
results of which are that fused sodium hydroxide containing water 
has two decomposition voltages, 1.3 and 2.2 volts; in baths free from 
water the lower decomposition voltage disappears; a 1.3 volts hy- 
drogen and oxygen are formed, and at 2.2 volts sodium and oxygen; 
in a bath, free from water, sodium alone is formed as the cathode 
at a voltage above 2.2. It is certain that pure fused sodium hydroxide 
contains no H or O ions but only Na and OH ions. The phenomena 
of the electrolytic production of sodium with the Castner process 
at a large scale, are discussed.—Zeit, f. Elektrochemie, Sept. 11, 18. 


REFERENCES. 


Niagara Falls —J. W. Ricuarps.—The conclusion of his very long 
and well-illustrated article on the electrochemical industries of 
Niagara Falls. In this part the following plans, with the processes 
used, are described: Pittsburg Reduction Company, the Carborun- 
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dum Company, the International Acheson Graphite Company, and 
the Acker Process Company.—Electrochemical Ind., Oct. 


Conductivity and Freezing Points—Tower.—An account of an 
experimental investigation of the conductivity and freezing points 
of aqueous solutions of certain metallic salts of tartaric, malic and 
succinic acids. A peculiar exceptional behavior of nickel and cobalt 
tartrates and malates, is pointed out—Electrochem. Ind., Oct. 


Silver Salts—Lry.—An article on the application of electrochem- 
ical methods for the determination of the structural formulas of 
silver salts.—Zeit. [. Elektrochemie, Sept. 4. 


Colloids.—Zstcmonpy.—A Bunsen Society paper on colloidal so- 
lutions, chiefly on the order of magnitude of the dimensions of the 
particles, especially of gold.—Zeit. f. Elektrochemie, Sept. 4. 


Analysis of Food Stuffs —Mepicus.—An article giving an account 
of experiments, made by Mebold, on the electrolytic determination 
of traces of metals in food stuffs —Zeit. f. Elektrochemie, Sept. 4. 


Apparatus.—Jorv1s.—An illustrated description of a mercury bath 
for lecture-room purposes for demonstrating the laws of the vapor 
tensions of solvents and solutions, by means of a series of barometer 
tubes.—Zeit. f. Elektrochemie, Sept. 4. 

Dusseldorf Exposition—Continuations of the descriptions of the 
accumulator exhibits at the Dusseldorf exposition by the fi llowing 
German firms: FE. Schulz, of Witten; the Pollak Accumulator 
Works, of Frankfort; also an exhibit by the “Accumulatoren Fabrik 
A. G., Hagen,” on sanitary arrangemcnts in storage battery factories. 
—Centralblatt f. Accum., Sept. 1, 15, Oct. 1. 


American Electrochemical Society—A very full report of the pro- 
ceedings of the Niagara meeting of this society, with long abstracts 
of the papers, all of which have been noticed briefly in the ELectricau 
Wor_p AND ENGINEER.—Electrochem. Ind., Oct. 

Pioneers of Electrochemistry—The beginning of a series of bio- 
graphical sketches, with portraits. The first is a sketch of the life 
and work of Charles M. Hall, the second of Alfred H. Cowles.— 
Electrochem. Ind., Sept., Oct. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


A New Measuring Instrument.—Dtetze.—An illustrated descrip- 
tion of a new measuring instrument for locating faults, determining 
the alternating current strength at any point of a line, etc. The in- 
strument is essentially a transformer, the primary of which is the 
line wire to be tested, while the secondary contains a telephone; an 
iron ring which can be closed and opened so as to embrace the line 
wire, forms the magnetic circuit. He was enabled to detect with his 
instrument an alternating current of 0.005 amp. and 42.5 periods per 
second ; the instrument (without the telephone) weighs only 0.8 kgr. 
For locating insulation faults it is used as follows. To find a low- 
resistance fault in a house installation for instance, one may use the 
supply current of 100 volts, by connecting one pole of the current 
supply to earth and the other to the circuit to be tested; then a cur- 
rent will flow through the fault to the earth. The instrument is then 
moved along the circuit to be tested, the line wire being embraced by 
the iron ring core of the transformer, until one reaches the fault 
where the current passes from the circuit to the earth; at that point 
the sound in the telephone ceases. Of course, an alternating current 
is required for this purpose, and if the current supply is direct current, 
it is necessary to insert an interrupter in the circuit. The instrument 
may also be used for quick and easy measurements of the current 
strength at any point of an alternating current system, if the tele- 
phone is replaced by an alternating current measuring instrument. 
In this way it may also be used for tests of transformers, motors, 
arc lamps, etc.—Elek. Zeit., Sept. 18. 

Ballistic Galvanometer with Movable Coil.—D1esseLHorst.—A 
summary of the principles which should underlie the construction of 
a good ballistic galvanometer with a movable coil, such as has re- 
cently been introduced on account of its independence of external 
disturbances. It should be possible to observe accurately the point 
of reversal; the reversal should therefore not take place in less than 
five seconds after the impulse; the galvanometer should be sensitive 
and should soon return to rest; the time of the impulse should not 
perceptibly influence the deflection, or, if it does, that influence should 
be easy to calculate. As regards the time distribution of the cur- 
rent impulse, the author shows that the form of the current is quite 
without influence, provided its duration is short; it certainly has 
no effect upon the damping. If a d’Arsonval galvanometer is to be 
used for ballistic measurements, which do not admit of a multipli- 
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cation method, the best instrument is tha: which is aperiodic with 
the external resistance used, and in which the period of undamped 
oscillation is about 15 seconds. If the damping factor lies between 
30 and infinity, it may be so arranged that reversal takes place in five 
seconds, and that the deflection has gone back to one five-thousandth 
of the original amount in less than one minute. At the same time, it 
is possible to arrange it so that of the greatest possible sensitiveness 
less than 5 per cent. will be lost—Ann. d. Phys., No. 10; abstracted in 
Lond. Elec., Oct. 31. 


REFERENCES. 


Capacity of Polyphase Cables—Detta Ricca.—An_ illustrated 
article on cable tests. In practice the frequency is low enough to 
allow electrostatic equilibrium to set in at any instant of the cycle, 
and the ordinary law of electrostatics for a number of charged bodies 
holds. There are eight possible tests of capacity with a three-core 
lead-covered cable, which are discussed in detail and with illustra 
tions.—Soc. Belge. Elec., Bull, 19. May; abstracted in Science Ab- 
stracts, Oct. 25. 

Potentiometer.—A long illustrated description of the latest form 
of the Crompton potentiometer.—Lond. Elec., Oct. 31. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Signals.—Prascu.—An illustrated article on the latest form of the 
electric block signal system of Krizik, as tried on an experimental 
road of the Austrian railways—Zeit. d. Oest. Ing. & Arch. Ver., 
Cet. 3%; 

Telephone Rates—Der LANp.—An article discussing “how and why 
the original increase in telephone rates came about.”—Tel. Mag., Oct. 





New Books. 





Tue Evecrro-PLatinG AND ELEectTro-REFINING oF MetTAts. Being 
a new edition of Alexander Watt's “Electro-Deposition.” Re- 
vised and Largely Re-written by Arnold Philip. New York: 
D. Van Nostrand Company. 680 pages, 160 illustrations, 14 
tables. Price, $4.50. 

Watt’s classical book on electro-plating was recently put into 
the hands of Mr. A. Philip for revision and the present volume 
is the outcome. The original is well enough known to those 
interested in this art to render a review of the new issue as a 
whole unnecessary, so that mention will be made only of che 
parts that are new or re-arranged. 

After reading Chapters I and II one begins to think that he 
will find the whole book changed, as these bear but a slim re- 
semblance to the opening chapters in the earlier edition. The 
archaic machines and batteries for current generation are 
dropped and their place taken by modern apparatus, motor- 
dynamos, storage batteries, etc., and modern cell-testing devices 
are shown. Strange to say, the author has seen fit to devote ten 
or a dozen pages to thermopiles in spite of the fact that while 
these for years held out glittering promises, no one has ever 
succeeded in placing on the market a type that would give com- 
mercial service, and the best of them are far from suitable to be 
placed in the hands of the average electroplating attendant. 

Beginning with Chapter II the enthusiasm of the reviser ap- 
parently slackened, as from there on the next four hundred 
pages seem to be exactly like those in the preceding edition, 
cuts, matter and all. There is probably good reason for this as 
the art of electroplating reached a stage where further advance 
was difficult some time since, and the old work of Watt’s cov- 
ered the various processes fully; it might, however, have been 
desirable to show some of the more modern machinery for 
planing, sawing and trimming. 

In the appendix on electroplating Mr. Philips’ hand becomes 
apparent again, particularly in a brief but interesting section on 
the manufacture of search-light mirrors, taken from Cowper- 
Coles paper read before the British I. E. E., and some remarks 
on the electro-deposition of aluminum where, to parody Charles 
Lamb, Mr. Philip seems to be of the opinion that “you cannot 
plate with aluminum.” 

By far the most interesting part of this edition refers to a sub- 
ject that does not come under electroplating at all, but under 
electro-refining, and it was because of this that the old title 
was changed to the present one. The section referred to is on 
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the electrolytic refinement of copper, and is handled in a most 
complete and thoroughly satisfactory manner. Mr. Philip has 
analyzed with much care the cost of such refining and figured 
out formulae which are, to say the least, plausible, from which 
the current density, ground area for buildings, capital outlay 
and probable return from a refining plant may be calculated. 

His formula for the best current density and curves worked 
out therefrom show the interesting result, that maximum econ- 
omy is reached, not with a maximum current density in the 
vats as would at first appear to be the case, but with a density 
of about 15 amperes per square foot of electrode at the averaye 
selling price of refined copper, falling off after that density is 
exceeded almost as rapidly as it rises up to that point. Further 
on in the explanation and discussion of various processes for 
making directly by electrolysis such forms as tubes and sheets 
of tough homogenous copper, he shows that the higher selling 
price of the product makes increased current strength econom- 
ical. 

The electrolytic refinement of gold and silver also receives 
considerable attention, and the recovery of tin from tin plate 
both by electrical and chemical processes is treated of in some 
detail, although the author reaches the conclusion, that it is 
only under the most exceptionally favorable circumstances that 
the recovery can be made at a profit. 

These and other additions to the previous edition have added 
over one hundred closely printed pages and still more firmly es- 
tablish the right of the book to be considered as the best all- 
around authority in its field 





BOOKS RECEIVED. 


THE ELEMENTS OF ELECTRICAL ENGINEERING. A First Year’s Course 
for Students. By Thomas Sewell, A. I. E. E. New York: D. Van 
Nostrand. 332 pages, 204 illustrations. Price, $3.00. 





Directory of Electrical Societies, Etc. 





AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, Secretary, Ralph 
W. Pope, 95 Liberty Street, New York. 

ASSOCIATION oF Epison ILLUMINATING CoMPANIES. Secretary, W. 
H. Johnson, Philadelphia, Pa. 

CANADIAN ELEcTRICAL AssocIaTION, Secretary, C. H. Mortimer, 
Toronto, Ont. Next meeting, Toronto, Ont., 1903. 

Tue EvecrricAL Trapes Society (member National Electrical 
Trades Association), Secretary, A. P. Eckert, 39 Cortlandt Street, 
New York. Board of Directors meets every second Friday of each 
month. + ay 

ENGINE Burtpers’ Association, D. N. McBrier, Erie, Pa., Secre- 
tary. Next meeting at Sherry’s, New York City, December 1 and 2, 
1902. 

INTERSTATE INDEPENDENT TELEPHONE ASSOCIATION, Secretary, E. M. 
Coleman, Louisville, Ky. Next meeting, Chicago, December 9, 10 
and II, 1902. ft 

NATIONAL ELECTRICAL ContRACTORS’ ASSOCIATION OF THE UNITED 
States, Secretary, W. H. Morton, Utica, N. Y. Next meeting, De- 
troit, Mich., July 15, 1903. 

NATIONAL E.ectric Licgut Association, Secretary, James B. Ca- 
hoon, 136 Liberty Street, New York. Next meeting, Chicago, May, 
1903. 

New York EL ectricat Society, Secretary, G. H. Guy, 114 Liberty 
Street, New York. Next meeting 8 P. M., November 25, at 19 
West Forty-fourth Street. Lecture by A. Frederick Collins, on “Op- 
erative Systems of Wireless Telegraphy.” 

NoRTHWESTERN ELECTRICAL ASSOCIATION, Secretary, Thos. R. 
Mercein, Milwaukee, Wis. 

Oxp-T1me TELEGRAPHERS’ AND HistorIcAL ASSOCIATION, Secre- 
tary, John Brant, 195 Broadway, New York. 

PENNSYLVANIA STATE SrrREET RaILway AssSOcIATION, Secretary, 
John Ruth. 

VERMONT ELEcTRICAL ASSOCIATION, Secretary, C. C. Wells, Middle- 
bury, Vt. 

U. S. Mivrrary TeEvecrapH Corps, Secretary J. E. Pettit, Postal 
Telegraph Company, Chicago, III. 
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Test of the Clare Storage Battery. 





An interesting and successful trial of electric storage batteries 
was made recently at Quincy, Mass., where the Consolidated Storage 
Batteries Company of New Jersey conducted tests on the new Clare 
battery, invented by James P. Clare. The tests on the Clare cell 
were made in running a 25-foot electric launch of the standard 
type, furnished by the Electric Launch Company, and were con- 
ducted for Mr. Wallace Downey, of the Townsend & Downey 
Ship Building & Repair Company, of Shooter’s Island, N. Y., under 
the direction of Dr. Louis Bell, Prof, Louis Duncan, who recently 
took charge of the department of electrical engineering at the 
Massachusetts Institute of Technology, and Mr. J. H. Hampton, 
of the Downey Company. 

The battery, weighing 1,870 pounds, drove the launch 41.74 
miles at the rate of 5.59 miles per hour. In order to compare the 
Clare cells with a standard cell on the market to-day, the launch 
was first taken out on August 28th with such a battery, furnished 
with the launch when purchased. This battery consisted of 44 
nine-plate cells, weighing in the aggregate, 1,320 pounds, and drove 
the launch 24.8 miles at an average rate of 4.88 miles per hour. 
When the launch finished her run, the battery was practically 
“dry,” and the cells were delivering current at the rate of 1.63 
volts each. 

The test with the Clare cells were made under practically the 
same weather conditions and with the identical passengers. The 
Clare battery consisted of 44 cells weighing 1,870 pounds, an addi- 
tion in the launch’s load of 550 pounds, which was responsible for 
a corresponding increase of the wetted surface. But in spite of 
the added weight and increased wetted surface the launch covered 
41.74 miles in 7 hours and 27 minutes, an average rate of 5.59 miles 
per hour; and when the run was finished the cells were delivering 
the current under 1.75 volts each, which means that the launch 
would have run several miles farther before the voltage in the cells 
was brought down to 1.63 volts. 

The result of the test showed that the weight per mile of endur- 
ance was about 44 pounds for the Clare cell as against about 54 
pounds for the competing cell. The representatives of the Con- 
solidated Storage Batteries Company stated that the test was in 
no sense made against any particular cell, but they claim that the 
weight of the Clare cell per ampere-hour is less than half that of 
the best lead grid cells now on the market. 

The electric launch on which these trials were made was 23 feet 
and 5 feet 8 inches beam on the waterline, with about 3 feet draft. 
She was fitted with a 3-hp standard launch motor, driving a 3- 
bladed bronze screw, of 7 inches radius and composite pitch, at 
about 700 r. p. m. When the launch was purchased for the tests 
she had made less than 100 miles in all with the battery with which 
she was equipped, and prior to the first trial the battery was care- 
fully worked up to good condition electrically, and was in excellent 
general order. The launch had rather coarse lines, which accounts 
for the moderate general speed in both trials. 

The Clare battery was tested after 13 regular discharges, subse- 
quent to the forming run, and was not considered to be up to its 
ultimate capacity. 

The weather in the two trials was favorable, with fairly smooth 
sea and with conditions of wind and tide closely uniform. In 
each test the boat was driven twice through severe adverse tides 
in Hull Gut, a spot notorious all along the New England coast. 
The fundamental purpose of the experiments was to demonstrate 
that the Clare cell with a construction especially planned to avoid 
deterioration through service, could still more than hold its own 
in weight efficiency as compared with even the lightest standard 
forms of lead grid battery. Hence the same boat motor, screw and 
general equipment was retained intact in both trials, the battery 
alone being charged. 





Gantry Traveling Crane Equipment at the Sandy 
Hook Proving Grounds. 





A Gantry traveling crane equipment, installed at the U. S. Or- 
dnance Proving Grounds, at Sandy Hook, N. J., for lifting and trans- 
porting the heavy guns stationed there from point to point with 
rapidity, safety and ease, has heretofore been operated by hand, 
requiring at times as many as twelve men for this purpose. As this 
was a slow and expensive means of operation, it was decided to 
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equip the crane and car with electric motors, and the work was in- 
trusted to Mr. E. R. Knowles, to whom we are indebted for the 
following particulars concerning this installation: 

The former electrical generating plant, which had been used ex- 
clusively for lighting the various buildings, was remodelled and 
apparatus added to bring it up to the requirements of the new 
installation. The two old fire-tube boilers have been retained and 
an additional one of 50-hp capacity has been installed by Blake « 
Williams, New York, who also furnished and installed all of the 
steam piping and other auxiliary steam appliances. Both of the 
old engines will shortly be removed, as the machine shop power will 
be supplied by electric motors, and the dynamo used in charging 





FIG, I.—GENERATING PLANT, SANDY HOOK PROVING GROUNDS. 


the storage battery will be either replaced by a modern motor gen- 
erator or will be direct connected to a motor. 

Two new 40-hp Payne automatic engines supply power for two 
new direct-connected generators. These engines are supplied with 
steam at 80 lbs, pressure, and run at 230 r. p. m., the variation be- 
tween no load and full load being less than two per cent. 

The generators, which were furnished by the C. & C. Electric 
Company, are each of 25-kw capacity, 250 volts, over-compounded 
for a drop of 3 per cent., and provided with an equalizing connec- 
tion for parallel working. They operate sparklessly at all loads, 
and require no shifting of the brushes for any change in current 
consumption. The same company also supplied and installed all of 
the motors referred to hereafter. 

Fig. I gives a good idea of the appearance of the generating plant. 
The 200,000-cm. generator leads are lead- 
covered and carried in ducts under the floor 
to the switchboard, shown in the _ back- 
ground, which was manufactured by the 
Walker Electric Company, of Philadelphia, 
Pa., after designs prepared by Mr. Knowles. 
It is arranged in three panels, one each for 
the generators, lighting and power. The 
lighting panel is yet to be connected to the 
battery-charging set, but the power panel 
distributes current to the pole line running 
to the crane. 

The pole line consists of two feeders, 
each of 200,000 cm, cross-section, supported 
20 inches apart on chestnut poles, 30 feet 
long. Precaution had to be taken to set 
the poles extra deep, and at several places 
guying was necessary to guard against 
trouble, due to shifting of the sands. 

The general operation of the crane equip- 
ment proper will be explained with refer- 
ence to Figs. 2 and 3. At one side of the 
picture are the bomb-proof embankments, 
and at the other, gun emplacements. 

Between these two elevations the tracks 
are located, on which the car runs which carries the Gantry crane. 
Certain distances apart, transverse tracks are laid on top of the two 
embankments, and the crane can move along these in either direction 
after it has been run off the main car, when it is desired to transport 
a gun from one point of the embankment to another. 

The feeder junction box, is located at the forward end of the 
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gun emplacement, and from that point two No. oooo trolley wires, 
having a figure eight cross-section, are run in a recess about 5 in. x 
7 in., cut into the side of the emplacement. 

The car carrying the crane is equipped with two trucks, each carry- 
ing a 7%4-hp C. & C. series motor, wound for 112 volts and a speed 
of 900 r. p. m. These two motors are connected in series, and are 
operated by a Cutler-Hammer controller, shown on the front part 
cf the car platform. The controller ‘cylinder carries the forward 
and reverse contacts, there being no separate reversing cylinder. 
When the handle is in a central position, the current is off and there 
are the same number of speeds available in either direction. This 
feature is embodied in all controllers in use on the equipment. 


The current is collected from the trolley wires by two sets of 
trolleys, one at each end of the car, connected in multiple so as to 
prevent the possibility of the car being without current at a time 
when it passes a crossing. The distance across the latter is always 
less than the distance between the two sets of trolleys, so that be- 
fore one trolley leaves the trolley wire on one side of the crossing, 
the other trolley has made contact with the wire on the other side. 
To enable this to be done and also to permit of the car being run 
in either direction without having to reverse the position of the 
trolleys, the latter are supported in a horizontal position, perpen- 
dicular to the side of the car between two heavy springs which per- 
mit them to take a position to either side of the perpendicular. This 
method, devised by Mr. Knowles, has proved a pronounced success. 
No mechanical brakes are provided on the car, as it can be stopped 
almost instantly by bringing the controller handle to the first re- 
verse position. 

The crane proper, which has a capacity of 80 tons, and was built 
by the Shaw Electric Crane Company, of Muskegon, Mich., is 
mounted on tracks running across the car platform. It is operated 
by two 71%4-hp motors, connected in series. Double speed reduction 
by means of gear wheels allows the motors to be run at a high speed, 
which in turn insures light motor frames. The hoisting apparatus 
is operated by two 714-hp motors, connected in series, and mounted 
on the frame of the Gantry crane, as shown. 

The controllers for operating these motors, as well as the one for 
a 1%-hp, 225-volt motor of 400 r. p. m., mounted on the crane 
frame and operating the over-head traveler by means of chain gear- 
ing, are all mounted on the crane platform next to the car con- 
troller, so that it requires only one man to operate the entire equip- 
ment. This greatly cheapens and simplifies the operation and as- 
sures rapid action, the saving of time by this method over the 
manual method formerly employed being about 75 per cent. 

An ingenious method has been devised for electrically connecting 
the crane with the car and to prevent the cable from becoming slack 
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FIGS. 2 AND 3.—TRAVELING CRANE, 


when the crane is run off the car to either side of it. One end of 
a two-strand elliptical cable is firmly attached to a single sheave 
drum, located on the frame of the crane; the other end passes be- 
tween two curved guides in the floor of the car, and is connected 
to the main feeder circuit below the car platform. The drum is 
provided with two contact rings, to which the two conductors are 
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connected, and two carbon brushes lead the current from the rings 
to the crane controllers. The drum is so counterweighted that all 
slack in the cable is taken up as the crane moves off or back to its 
position on the car from either direction. The counterweight cable 
is wound on a pulley external to the cable drum, and passes up to 
the top of the counterweight guide. This device enables the cable 
to lie flat on the car platform and embankments when the crane 
is run off in either direction. 

In order to prevent the crane from being run off the embankment, 
reversing switches are mounted on the lower part of the crane 
frame, and are tripped by track clamps fastened to the rails at a 
safe distance from the end. 


Electric Light Plant in Department Store. 


A new electric light plant has just been completed at the Koch 
department store, West 125th St., New York City, under the 
supervision of Mr. George Nissenson, chief engineer of the H. 
C. F. Koch & Co., who both designed and supervised the con- 
struction of the plant. 

In view of the fact that the building is thoroughly fireproof, 
being constructed of iron beams and corrugated steel arches, 
and that all wiring was to be exposed, a problem was presented 
in securing the conduit pipes to the ceiling in such a manner 
as to form both a safe and ornamental construction, which latter 
quality is almost a necessity in the wiring of a department 
store. The same difficulty was encountered in laying out piping, 
as any clumsy or awkward arrangement would mar the appear- 
ance of the store. This was overcome by arranging the pipes 
in symmetrically ornamental figures, thus in reality adding io 
the good appearance of the ceiling. 

To meet the case, Mr. Nissenson designed a ball-shaped cast- 
ing and beam clamp, shown in the accompanying illustration. 
It is provided with four openings at right angles to each other, 
and large enough for a half-inch conduit pipe to pass through. 
At the top is an opening drilled and tapped for a quarter-inch 
bolt, which serves as a tightening screw to the clamp. From 
the accompanying sketch it will be seen that the construction 
is one both satisfactory and ornamental. 

A new switchboard has also been installed with all modern 
appliances. The plant formerly consisted of a number of small 
units driven by high-speed engines. In his design for the new 
plant, Mr. Nissenson substituted for these groups a single large 
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vere test. Mr. Nissenson considers that the main floor, which 
is equipped with the Continental arc lamps, is far superior as to 
lighting to any store in the city. The light is well distributed and 
diffused, which are important considerations in an establishment of 
this character. 





Lathe Grinding Attachment. 





The accompanying illustrations show two different styles of 
a grinding attachment for lathes, made by L. S. Heard & Son, 
Barre, Mass. This attachment, in connection with the lathe, 
forms, in fact, a universal cutter and reamer grinder, and is ex- 
ceptionally handy machine for use in keeping such tools in per- 













FIG. I.—GRINDING ATTACHMENT. 

fect condition. One style is friction driven by means of a fric- 
tion ro!l running on the large step of a cone, and the other style 
is electricaliy driven. This attachment, as will be seen, is 
mounted on the tool block of the lathe and can be swivelled in 
any direction in a horizontal plane. The grinding spindle can 
also be swung to various angles in a vertical plane so that the 
wheel can be presented to the work at practically any desired 


angle. An extension may be fitted to carry a small wheel for 
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unit belted to a Fishkill Corliss engine, and arranged the plant 
to run partly condensing and partly non-condensing in order 
the feed a high and secure 
greater economy. 


to obtain water at temperature 
An innovation introduced into the store by Mr. Nissenson is 
the Continental arc lamp manufactured by the Helios-Upton 


Company, of Philadelphia, which was adopted only after a se- 





2.—GRINDING 


FIG, ATTACH MENT. 


and 


In the arrangement for electric driving, the 
g &? 


internal grinding. The machine is simple to adjust, ac- 


curate in results. 
motor is mounted over the grinding spindle and swivels with it. 
This method of mounting the motor over the spindle rather 
than building it around the grinding spindle gives four bear- 
ings for the work that two would otherwise have to do and 


makes the machine much more universal in its range. 
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Financial Intelligence. 








THE WEEK IN WALL STREET.—There was a good demand 
for money, the closing rates being 6 per cent. for 60 days, and 5%4a6 
per cent. for four, five and six months. Owing to uncertainty 
about the financial outlook, and liquidation by large speculators, 
the stock market was nervous and depressed. Bear operators were 
also active and all stocks shared in the downward tendency. Among 
the industrials, Amalgamated Copper was conspicuous, but a greater 
effect was produced on the general market by the heaviness of the 
United States Steel stocks. The “curb” showed a continued sagging 
tendency, with sharp breaks at times, and closing prices at about the 
lowest. Tractions and electrics shared in the general weakness of 
the market, all, however, with the exception of the two Westinghouse 
issues, closing at figures above the lowest. Brooklyn Rapid Transit 
closed at 58, being a net loss of 2 points, but 31%4 points above the 
lowest figure. Metropolitan Street Railway lost 134 points, closing 
at 13634, the price during the week ranging between 135% and 138. 
General Electric touched 175 at one time, but recovered, and closed 
at 1814, representing a net gain of 1% points. Westinghouse com- 
mon closed at 190, and preferred at 200%, representing net losses of 
22 and 19% points, respectively. Western Union lost 134 points, 
closing at 88%4.. Commercial Cable closed at 178, a net loss of 2 
points. Following are the closing quotations of November 18: 


NEW YORK. 
Nov. 11. Nov. 18. 
American Tel. & Cable.. 90 80 
American Tel. & Tel... — 160 Hudson River Tel...... -- --- 
American Dist, Tel..... 36 Metropolitan St. Ry....1365% 137% 
Brooklyn Rapid Transit. 59% N. E. Elec. Veh, Trns.. — 3/16 
Commercial Cable ...... — is Ae Ce. SS Re i: a — 
BIGCTIC TORE isccccces 20 20 Ne hs En Vs £. COV... 20% II 
Tel. & Tel, Co. Am.... — 


: Nov. 11. Nov. 18. 
General Electric ...... 177 178 


34 
5814 


Electric Boat pfd....... 35 35 — 

Electric Lead Reduc’n.. — 2% Western Union Tel..... 89 88% 

Electric Vehicle ...... 4 4 Westinghouse Com..... 199 197 

Electric Vehicle pfd.... 10 10 Westinghouse pfd...... 201 200 
BOSTON. 

. Nov. 11. Nov. 18. Nov. 11. Nov. 18. 
American Tel. & Tel..161 161% Western Tel. & Tel. pfd 99 99 
Cumberland Telephone. .125 ae Mexican Telephone .... 2% 2 
Edison Elec. Illum...... 265% — New Eng. Telephone....137 135% 
General Electric ...... 178 — Westinghouse ......... 95 97 
Western Tel. & Tel.... 27 25 Westinghouse pfd ...... 95 103 

PHILADELPHIA. 

: ; Nov. 11. Nov. 18. Nov. 11. Nov. 18. 
American Railways..... 54% 53% Pails. Traction ......:: 98 98 
Elec. Storage Battery... 81* 0 Es. BAGCHIC ..6.060 8% 8% 
Elec. Storage Bat’y pfd — ~- Pa. Elec. Vehicle ...... a — 
Elec. Co. of America... 9% 9% Pa. Elec. Vehicle pfd.. — — 

CHICAGO. 
; Nov. 11. Nov. 18. : Nov. 11. Nov. 18. 
Central Union Tel...... ~- —- National Carbon pfd....100 — 
Chicago Edison ........ 174 — Northwest Elev. Com... — aoe 
Chicago City Ry...... 210 210 Union Traction ...... 15 15 
Cureaee: Bel. CO. 1 00 — -- Union Traction pfd... 45 45 
National Carbon ....... -- _ 
* Asked. 


KANSAS CITY INDEPENDENT TELEPHONE.—The Ger- 
mania Trust Company, of St. Louis, has completed a deal by which 
it will finance the Kansas City Home Telephone Company, incor- 
porated under the laws of Missouri for $3,000,000. The new tele- 
phone company will enter the field as an independent concern and 
will probably occupy the same prominence in Kansas City as does 
the Kinloch Company in St. Louis. Of the authorized capital, 
$1,700,000 will be issued and $1,700,000 of an authorized issue of 5 
per-cent., twenty-year gold bonds will be given in payment for the 
completion of the system. Construction work on the telephone sys- 
tem has commenced, but the principal work up to date has been 
the soliciting of contracts. The company is actively engaged in 
securing subscriptions for its service on a basis of three-year con- 
tracts, to date from the commencement of the service. Up to Sep- 
tember 26 it had secured bona fide subscription contracts, business 
and residence, to the number of 5,549, representing a business of 
about $264,860 per annum. The officers of the company are Joseph 
J. Helm, of Kansas City, president; Henry Koehler, Jr., Kansas 
City, first vice-president; E. L. Barber, of Wauseon, Ohio, second 
vice-president; O. C. Snider, of Kansas City, secretary. The man- 
agement of the affairs of the concern will be largely in the hands 
of Messrs. Koehler, Heim and Barber, the voting trustees. 


SNOQUALMIE POWER.—The Snoqualmie Falls and White 
River Power Company, which has been incorporated in the State 
of Washington, with a capital stock of $2,000,000, proposes to 
transmit electric power to cities extending from the British line 


i a 


—_ to ay 





to Portland, Ore. The present plant at Snoqualmie Falls will 
supply power for the northern part of the district, and the new 
water power plant to be installed near Tacoma, Wash., will sup- 
ply power for Tacoma, Portland and intermediate points. Chas. 
H. Baker and his associates in the Snoqualmie Falls Power Com- 
pany will control the entire system. They have purchased the 
water rights that have been held for some years by the White 
River Power Company. These rights were originally acquired 
by persons connected with the Westinghouse Electric and Manu- 
facturing Company, and the Snoqualmie Power people have held 
an option on the property ever since they bought the machinery 
for their original plant. Water will be diverted from White 
River and conducted to Lake ‘Lapps, where an immense storage 
reservoir will be located. Thence a canal will carry the water to 
a high bluff near Sumner, which is about nine miles from Tacoma. 
With the available head of water obtained 12,500 hp. can be de- 
veloped for transmission. 

ALLIS-CHALMERS COMPANY.—Bunnell, Buchanan & Com- 
pany have prepared the following statement relating to Allis-Chal- 
mers Company: “For the five months from May 1 to September 
30, 1902, the net profit, after deducting all expenses for manufacture 
and selling, and after maxing full provision for depreciation of 
buildings, plant and machinery and for possible bad debts, have been 
about $700,000. The surplus over the 7 per cent, dividends that have 
been paid quarterly since the organization of the compafiy, and that 
have accrued to September 30, 1902, amounts to about $525,000. The 
results were obtained notwithstanding that the plants of the com- 
pany in Chicago were seriously affected by the strike of the machin- 
ists that prevailed during all that period of operation, except the 
month of September last. The removal of this difficulty and the 
gradual commencement of work in the new shops at West Allis, 
affords facilities for an important increase of business and promises 
additional profits for the stockholders.” 

PENNSYLVANIA ELECTRIC VEHICLE.—Frank C. Lewin» 
secretary of the Pennsylvania Electric Vehicle Company, says 
“The sale of electrical vehicles will show a very substantial increase 
over last year, and as some of our latest carriages are higher priced 
than those which we have been selling, the cash receipts from sales 
for 1902 will show a greater increase over 1901 than the number of 
sales. The surplus of one or two thousand dollars, which we hope 
to announce in our next annual report, will mean more than the 
mere figures since this year we have marked down, according to 
present conditions, portions of our property which have been depre- 
ciating for some time but which were carried in the last report at con- 
siderably higher figures. We are well satisfied with the showing 
this year so far, since although we have fully recovered our actual 
money loss from the fire, it considerably injured our business.” 

DENVER GAS AND ELECTRIC.—Holders of a large amount of 
stock and consolidated bonds of the Denver Gas and Electric Com- 
pany have requested Ashbel P. Fitch, Warren W. Foster, Anton G. 
Hodenpyl, Philip Lehman, Claude Meeker, E. W. Rollins, Dennis 
Sullivan, George P. Sheldon and Junius M. Stevens to act as a 
protective committee in their interests. The Trust Company of 
America, New York; Michigan Trust Company, Grand Rapids, and 
Ohio Trust Company, Columbus, have been designated as deposit- 
aries who will receive deposits of stock and consolidated bonds, in 
negotiable form, until December 1, and will issue therefor negotiable 
receipts. 

BIRMINGHAM, ALA. ELECTRICS.—Since the Birmingham 
Railway, Light & Power Company was organized, in August, 1901, 
it has spent $1,500,000 in extensions and betterments, and will spend 
$500,000 more before the work laid out is completed. The street 
railway company has relaid its tracks with heavy rails, and has in- 
creased its mileage from 90 to 105 miles. The company has received 
during the year 47 new cars. In the single article of copper wire the 
company has expended $300,000, and in the item of gas main exten- 
sions about $250,000 has been expended. 


ST. JOSEPH ELECTRIC EARNINGS.—The earnings of St. 
Joseph Railway, Light, Heat and Power Company for two calendar 


years (1902 partly estiiaated), follow: 
1902. IQOI. Changes. 
CGRORR Sy fice rio os eee ee Tee $531,233 $461,254 Inc. $60,979 
Expenses 280,508 238,815 Inc. 41,603 
RG a eis tree aa piece Re ae $222,430 Inc. $28,286 


DIVIDEND.—The directors of the Kings County Electric Light, 
Heat & Power Company have declared the regular quarterly divi- 
dend of 1% per cent., payable December 1. 
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MANHATTAN ELEVATED.—The Manhattan Railway Com- 
pany last week made public its annual report for the year ended 

eptember 30 last. The year was a very prosperous one. The num- 
ber of passengers carried was 223,427,283, an increase of 29,274,967 
for the year. 

The financial statement shows: 


1902. 1go!. 
Earnings from operation........... $11,067,746.33 $0,620, 563.98 
Operating expenses ............... 5,545,395-24 5,328,649.04 
SNORE SUTOEEED o.ceu vie soy seve ds $5,522,351.00 $4,291,914.04 
reer checks bicewetseves® 515,800.00 835,308.32 
ReNON GMOS Guivs-¢s0vs sana $6,038,151.09 $5,127,223.26 
Eawerest OR GORGE. ici si caccasecss 1,8009,680.92 1,809,680.92 
MEE. Vaver tie re rey eiee bc cece 902,408.14 873,451.23 
Total interest and taxes........ $2,712,089.06 $2,683,132.15 
BRS Pe eee eee 3,326,062.03 2,444,0901.11 
Dividends, 4% on $48,000,000....... 1,920,000.00 1,920,000.00 
UE HOE DONE. occ ccavevasies $1,406,062.03 $524,001.11 
Surplus balance, profit and loss, Sep- 
WE Oia Siev as 4a a8 esis t0 weidas eee 4,442,265.41 
Surplus balance, profit and loss, Sep- 
WER OR ras exw ns acinye cone es BOOUSGO Se. bi des ves’ 


Surplus balance, profit and loss ac- 

EE Ray paar s cee eduiwt-s e's $6,372,418.55 $4,966,356.52 

Speaking of the affairs of the company, the report of President 
Gould says: “The statement of operations for the past year, show- 
ing an increase of over 29,000,000 in the number of passengers car- 
ried, and a decrease in the operating ratio, is an encouraging indi- 
cation that the results which were predicted when the stockholders 
decided to equip the system with electricity will be more than real- 
ized, particularly as only one-half the lines have been under full 
electric operation since September 15 last, and that the high cost of 
fuel has materially increased the expenses. Since the last an- 
nual meeting substantial progress has been made with the new 
equipment. The Second and Third Avenue lines have been com- 
pleted, with 608 cars in operation. The Sixth and Ninth Avenue 
lines, on which eighty cars are now running, should be finished not 
later than April 1, 1903.” 


SUSQUEHANNA POWER.—The purchase of the $2,000,000 of 
common stock of the United Electric Light & Power Company, of 
Baltimore, from the United Railways and Electric Company by a 
syndicate acting through the Continental Trust Company was com- 
pleted last week. For the stock, which constitutes the entire issue, 
$900,000 is to be paid on or before January 15, 1903. The purchase 
of the control of the light and power company practically assures 
the launching of the great Susquehanna River electric power de- 
velopment project by the syndicate. There are to be three develop- 
ments, that will cost between $10,000,000 and $12,000,000, and two 
years will be required to complete the work, the purpose being to 
supply motive power for the street railway system of Baltimore, 
to supply electricity for lighting the streets, and for general power 
and heating purposes. 


= = = 


ommercial Intelligence. 


THE WEEK IN TRADE.—A more satisfactory state of trade 
can hardly be imagined, according to reports received by the mer- 
cantile agencies. Bradstreet’s says: “Trade, industry and trans- 
portation continue active despite the drawbacks caused by the warm 
weather, scarcity of fuel and car and motive power shortages.” 
Cold weather is needed to stimulate consumption of heavy winter 
goods from retailers’ hands, whatever complaint there is heard re- 
garding collections being attributed to this cause. Holiday goods 
are in exceptionally active demand, the outlook being that distri- 
bution, far in excess of any previous year, will be realized. More 
than usual activity is, however, noted in spring goods, which are 
being ordered more freely than in average years. This is taken 
to indicate widespread confidence in a prosperous condition next 
year. Little or no improvement is noted in the fuel situation, which 
greatly affects iron and steel manufacturers, many of whom are re- 
ported discouraged by their inability to fill orders now on their 
books. The scarcity of fuel keeps many furnaces idle, and the pig 
iron demand is in excess of production. Structural material mills 
are very active, being sold five or six months ahead, and the coun- 
try’s rail production is said to be practically sold up to September, 
1903. The lumber trade is quite active, notwithstanding the ad- 
vanced stage of the season, and the only complaint is as to the back- 
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ward deliveries. From all over the country come complaints of 
congestions in railroad tonnage, affecting the movement of crops 
eastward and of merchandise to the West. Gross railway earnings 
naturally show increases over a year ago, those for the full month 
of October indicating a gain of over 6 per cent. on the corresponding 
month last year, which was a record-breaker in this respect. The 
disturbed condition of the stock market exercised an adverse influence 
on the copper market, and buyers were reluctant to enter into any 
obligations. Transactions were few and prices showed a decline. 
The closing quotations were 11%a11% cents for Lake, 11%4a11% 
cents for electrolytic in cakes, wire bars or ingots, 11a11¥% cents for 
cathodes, and 11%4a1134 cents for casting stock. The number of 
business failures for the week ending November 13, as reported by 
Bradstreet’s, aggregated 205 as against 148 the previous week, and 
213 the same week last year. 


EXPORTS OF ELECTRICAL MATERIAL.—The following are 
the exports of electrical materials and machinery from the port of 
New York for the week ended November 8: Azores—1 pkg. material, 
$119. Antwerp—1g pkgs. material, $2,427; 182 pkgs. machinery, 
$2,575. Argentine Republic—19 pkgs. machinery, $340. Bristol—4 
pkgs. material, $290. Bremen—2 pkgs. material, $2,000. British 
Australia—2 pkgs. machinery, $156; 38 pkgs. material, $832. British 
East Indies—15 pkgs. material, $1,172. Brazil—6 pkgs. material, $122. 
British Possessions in Africa—148 pkgs. material, $7,245. British 
West Indies—og pkgs. material, $130; 31 pkgs. machinery, $2,581. 
China—107 pkgs. material, $797. Constantinople—2 pkgs. machinery, 
$1,000. Cuba—6 pkgs. machinery, $502; 14 pkgs. material, $583. 
Central America—2 pkgs. material, $22; 23 pkgs. machinery, $1,357. 
Colchester—7 pkgs. machinery, $452. Dutch West Indies—8 pkgs. 
machinery, $170. Ecuador—2 pkgs. machinery, $65. Egypt—6 pkgs. 
material, $63. Glasgow—77 pkgs. machinery, $7,440; 3 pkgs. material, 
$222. Hong Kong—13 pkgs. material, $502; 4 pkgs. machinery, $217. 
Havre—4 pkgs. material, $248. Japan—24 pkgs. machinery, $18,239; 
9 pkgs. material, $257. Liverpool—443 pkgs. machinery, $23,920; 32 
pkgs. material, $1,344. London—146 pkgs. machinery, $5,981; 80 
pkgs. material, $5,388. Lisbon—1 pkg. material, $55. Marseilles— 
25 pkgs. machinery, $1,260. Mexico—41 pkgs. material, $3,026; 10 
pkgs. machinery, $1,460. New Zealand—1 pkg. machinery, $75; 
36 pkgs. material, $1,062. Nova Scotia—18 pkgs. material, $595; 7 
pkgs. machinery, $600. Newfoundland—s5 pkgs. material, $51. 
Odessa—1 pkg. machinery, $101. Peru—72 pkgs. machinery, $1,682. 
Philippine Islands—13 pkgs. material, $265. Southampton—16 pkgs. 
machinery, $1,250; 5 pkgs. material, $420. Stettin—2o pkgs. material, 
$3,500. Uruguay—3 pkgs. machinery, $88. U.S. Colombia—26 pkgs. 
material, $720. 


ENGINES FOR LIGHTING.—The American Sugar Refining 
Company, Jersey City, N. J., has recently put into operation a 
direct-connected electrical unit, consisting of a 250 hp engine and 
alternating dynamo. The generator was furnished by the West- 
inghouse Electric & Manufacturing Company, Pittsburg, and the 
engine by the Ball Engine Company, Erie, Pa. The Bishop & Bab- 
cock Company, Cleveland, has recently installed an electrical unit, 
consisting of a Westinghouse alternator direct-connected to an 
engine built by the Ball Engine Company. The Pennsylvania 
Railroad Company has recently started at its Altoona, Pa., shops, 
a 450-hp engine, built by the Ball Engine Company, being the fifth 
engine furnished by the Ball Company for this plant. The same 
company has recently put into operation at its Meadows, N. J., shop, 
a direct-connected unit of 250 hp, the generator being furnished 
by the Westinghouse Electric & Manufacturing Company, Pittsburg, 
and the engines by the Ball Engine Company. The West- 
ern Packing Company, of Denver, Colo., has recently installed two 
100-kw Crocker-Wheeler generators, direct-connected to Ball en- 
gines, built by the Ball Engine Company, which furnish power for 
both light and elevator service. 


BOILERS FOR ST. LOUIS FAIR.—An order for twenty-six 
large boilers for use on the World’s Fair grounds has been placed 
with the Springfieid Boiler & Manufacturing Company of that city. 
This is said to be the largest order for steam boilers ever secured 
by an inland firm in this country. The boilers now in process of 
construction are to be of 700 hp each, and are intended for the 
Union Electric Light & Power Company, which concern will install 
them in the lighting plant on the exposition site. The boilers will 
be 12 ft. in diameter and 24 ft. long, with outer shells of steel 1 3-32 
inches thick. They will be of the marine type with three interior 
fire boxes. 


AMERICAN JESSOP WORKS.—A telegram from Washington, 
Pa., of November 15 says: The big American plant of the William 
Jessop & Sons’ Steel Company, of Sheffield, England, which has 
been in the course of construction for over a year, was put in oper- 
ation last night for the first time. As a test of the big furnaces 
about 3,600 pounds of crucible steel was made, and it was declared 
by the officers to be of the fines< quality. 
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COMBINED STEAM AND ELECTRIC ROAD.—The North 
Shore Railroad Company, California, which is reconstructing the 
southern portion of its lines as an electric road, has decided to 
locate its new 2,000-hp electric power station at Alto, near the 
centre of the electrical division. The plans have been completed 
for a one-story brick structure with a three-story tower, for tak- 
ing in the high tension leads from the Bay Counties Power Com- 
pany’s system. The greater part of the steam plant will be held 
in reserve, while motor generators operated from the transmis- 
sion line will supply direct current for the cars. In case of inter- 
ruption of the current the steam plant will take care of the elec- 
tric railway lines and also the lighting and power circuits of the 
California Central Gas and Electric Company, extending from 
San Quentin Prison to Sausalito, the terminus of the railroad 
on San Francisco Bay. Contracts have been closed with the St. 
Louis Car Company for nine motor cars and 12 trailers, all of 
large size, to conform with the standard passenger coaches of the 
railroad. General Electric car equipments have been ordered, 
with quadruple motors. Westinghouse air-brakes will be used, 
and a modern block signal system, will furnish protection on the 
lines where both steam and electric trains are to be operated. A 
novel feature will be introduced at one of the tunnels, in which 
450 electric lights will be installed at intervals of 10 feet. They 
are to be so arranged that as the train passes through the tunnel it 
automatically switches on the lights. As they will be placed at 
the level of the windows they will light the cars brilliantly. 


ANDES ELECTRIC RAILWAY PROJECT.—The construction 
of an electric railroad across the Andes is again projected, there being 
unlimited water power available. It is proposed that the line be built 
from Los Andes and run some 30 miles to the foot of the mountains ; 
then ascend to Cumbre, located at an altitude of 13,500 feet. From 
Cumbre, the road would gradually descend on the Argentine side 
and connect with a steam railroad running to Buenos Ayres. There 
are no American bidders for the construction of the road, but there 
are an English company, a French syndicate and a Chilian group, 
each of whom have different projects, but public sentiment, accord- 
ing to private advices from Chili, is now in favor of the Government 
undertaking the work on its own account. The English company, 
known as the Transandine Company, holds the old Clark concession, 
and is represented by Grace Bros., in London, which concern is closely 
affiliated with W. R. Grace & Company, Hanover Square, New York. 
They, however, ask f - an amendment in the concession, namely, that 
the subvention offered by the Chilian Government should be payable 
as sections of the road are completed. If the work is ultimately 
undertaken by the Chilian Government, the contracts for equipment, 
etc., will most likely be placed through Beeche, Duval & Company, 
whose New York offices are in the Broad Exchange Building, 25 
Broad Street. It is figured that the cost of construction and equip- 
ping an electric road will mean an expenditure of about $2,250,000, 
gold. 


ELBLIGHT COMPANY OF AMERICA.—During the past sum- 
mer Mr. Russell Spaulding, who has been very active in the concern 
from the start, caused to be incorporated under the laws of the State 
of New York, the Elblight Company of America, which company 
has purchased from the National Electric Improvement Company, 
all its good will, patents and assets, of every nature. Since the for- 
mation of the Elblight Company of America, there have been formed 
various sub-companies, viz.: The Elblight Company, of Pittsburg; 
the Cincinnati Elblight Company, the Elblight Company, of Chicago, 
and the Elblight Company, of California. Besides this there are in 
process of formation the Elblight Company, of Philadelphia; the 
St. Louis Elblight Company, the Elblight Company, of Boston; the 
Elblight Company, of Denver; the Elblight Company, of Oregon, 
and the Elblight Company, of Canada. The remaining territory in 
the United States has been allotted to over fifty agents, whose con- 
tracts are subject to the formation of sub-companies in their district. 
The Elblight material is in great demand for decorative lighting, 
temporary work, etc., and Mr. Spaulding reports that the company 
has been from six weeks to two months behind orders, owing to the 
call for its lamps and cable in all parts of the country. 


IMPORTATION OF MATERIALS.—The September report of 
the Treasury Bureau of Statistics shows that the importations of 
manufacturers’ materials in the nine months ending with Stptem- 
ber, 1902, were not only larger than in the corresponding period 
of any preceding year, but formed a larger percentage of the total 
imports than on any preceding occasion. The total importation of 
manufacturers’ materials in the nine months ending with September, 
1902, amounted to $325,771,211, and formed 46.39 per cent. of the 
total imports. A comparison of these figures with those for the cor- 
responding period of 1890, shows an increase of 60 per cent. in the 
importations of manufacturers’ materials during that time, the total 
importation of manufacturers’ materials in the nine months of 1890 
having been $206,724,960. The share which manufacturers’ ma- 
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terials formed of the total imports in 1890 was only 33.03 per cent., 
as against $46.39 per cent. in the corresponding months of 1902. 

CONTRACTS PENDING FOR SYDNEY.—Contracts are ex- 
pected to be placed almost immediately for additional equipment to 
be installed in the central power station of the Sydney City & Sub- 
urban Tramways, Sydney, New South Wales. The existing capacity 
is fully employed by the lines now in operation and further ma- 
chinery is required in connection with the lines nearing completion 
and to furnish power to work considerable extensions which have 
been decided upon. The present plant consists of Allis engines and 
General Electric generators. The value of the contract was about 
$800,000. The lines at present running are over 100 miles in length. 
It is expected that over $1,000,000 will be expended in additional 
power house equipment, trolley poles, car equipments, etc. 

INDIAN CONTRACTS PENDING.—Mr. J. Tata, of Bombay, 
one of the richest and most influential men in British India, who has 
been on a visit to the United States for the past six weeks, sailed 
Tuesday for India. While he has not placed any definite contracts in 
this country for the equipment necessary to be installed in the two 
large water-power plants which he and his friends are projecting, 
and to which some reference has already been made in these columns, 
it is anticipated that shortly after his return to India he will purchase 
considerable American machinery. The contract for a 4,000-light 
plant, which is to be installed in the large hotel Mr. Tata is to build 
in Bombay has been awarded to German concerns. The dynamos 
will be built by the Lahmeyer Company, of Frankfort. 

THE STANDARD POLE & TIE COMPANY, 44 Broad Street, 
New York City, advise that within the next week they will move 
their North Carolina office from Maxton to Wilmington. They 
have had their office in Maxton for the last two years, but it now 
appears that it will be more to their advantage to have this office 
located in Wilmington. Mr. J. W. Davis, who is the manager of 
that office, has personal charge of the shipment of the “Octagonal’ 
and “Juniper” poles from that section and has supervision also over 
the inspectors who inspect personally every carload of material 
before it is shipped. All communications relative to the purchasing 
of material should be addressed to the New York office of the com- 
pany in the-future as in the past. 

STORAGE BATTERY FOR CLEVELAND, O.—A battery of 
chloride accumulators consisting of 264 elements capable of dis- 
charging at the rate of 1,200 amperes in regulating the fluctuations, 
has been contracted for by the Cleveland Electric Railway Com- 
pany. The Electric Storage Battery Company will install this bat- 
tery at Windermere, a point five miles from the power house. The 
battery is designed not only to care for the fluctuations on the line 
at this point, but to maintain the voltage during the hours of peak 
load. It is also intended to assist in carrying the load on the 
Euclid Beach line, which is very heavy during summer months. 

TELEPHONY FOR ST. PETERSBURG.—The Journal of St. 
Petersburg, of October 26, announces that the city has decided to 
equip a central telephone exchange for 12,000 subscribers. The 
Antwerp Telephone and Electrical Works has received the contract 
in competition with several others, and will furnish 30 sections of 
Kellogg telephone switchboard of the central energy system. The 
apparatus is to be built at Antwerp and Chicago, and the installation 
work will be done by V. Saveliew & Co., of St. Petersburg. The 
cost of the apparatus is given at 380,390 roubles. 

SCHOEN, AUSTIN & COMPANY have established themselves 
as manufacturers’ agents at 1218 Empire Building, Atlanta, Ga. 
They will act as representatives for the Safety Insulated Wire & 
Cable Company, of New York, and as special sales agents for the 
Wotton Electric & Manufacturing Company. The firm comprises 
Major H. B. Austin, who has long been prominent in Southern trade, 
and another member has been active in the telegraph and telephone 
business. They will include practically everything except dynamo 
electric machinery. 

MORE ELECTRIC TRACTION FOR CUBA.—The interests 
which are identified with the Havana Electric Railway Company, of 
which Mr. C. F. Greenwood, formerly of the Consolidated Traction 
Company, of Pittsburg, is the general manager, are reported to have 
obtained franchises for the construction of about 100 miles of new 
lines in the neighborhood of Havana. 

WESTINGHOUSE ORDERS.—It is stated that the British West- 
inghouse Company has booked contracts, aggregating $1,000,000, for 
electrical equipment of British collieries, where the mine masters have 
heretofore demurred at the introduction of machinery. 

VARIOUS EQUIPMENT WANTED IN SPAIN.—F. H. Bagge, 
14 Ronda Universidad, Barcelona, Spain, is in the market for elec- 
trical equipment—particularly street railway plant. He is the con- 
tractor for the Barcelona & San Andres Railway. 

EQUIPMENT WANTED IN CHINA.—Takahashi & Company, 
of Chefoo, China, are reported to be in the market for boilers, en- 
gines, etc., to be installed in electrical plants. 
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ANNISTON, ALA.—The Southern Bell Telephone & Telegraph Company, 
will build a new line from Anniston to Montgomery. 


BIRMINGHAM, ALA.—The Alabama and Georgia Long Distance Telephone 
Company has been bought by the Southern Bell Telephone Company for 
$12,000. The lines included in the deal extend from Gadsden to Sylacauga; 
from Ironaton to Oxford; Jacksonville to Cave Springs; Oxford to Dearmand- 
ville; Dearmandville to Chocaloca; Chocaloca to Heflin; Dearmandville to 
Delat; also the exchanges at Oxford and Piedmont. 


DOUGLAS, ARIZ.—The Texas & Western Telegraph & Telephone Company, 
capital stock $200,000, was granted a permit to do business in Texas. 


PARAGOULD, ARK.—O. Morseman is securing subscriptions for the stock 
of the Paragould Telephone Company, whose capital stock will probably be 
$20,000. The company intends to build a line into Cardwell and Jonesboro. 

ARROYO GRANDE, CALIF.—The Sunset Telephone Company is building 
a line from this place to Oceano. 


SAN FRANCISCO, CALIF.—It is said that options have been secured cn 
property near the ocean beach at San Francisco for the location of a large 
wireless telegraph plant by the Marconi Wireless Telegraph Company, of 
America. It is hoped that communication will be established with the Ha- 
waiian Islands and possibly with Alaska. 


JACKSONVILLE, FLA.—A 4,000-foot cable hds been laid across the 
channel to South Jacksonville to connect the Southern Bell Telephone lines 
with St. Augustine and Palatka. The St. Augustine-Palatka line has recently 
been completed, 


ATLANTA, GA.—The Southern Bell Telephone Company has completed a 
line to Clinton, S. C., via Athens and Elberton, Ga., on towards Columbia, S. C. 

AUGUSTA, GA.—The City Council has granted a fifty-year franchise to the 
Southern Bell Telephone Company to erect poles and lay underground con- 
duits for wires in this city. The Bell Company is also preparing to erect a 
building in Augusta for an exchange. 

OWANECO, ILL.—Owaneco is to have a new telephone system to be known 
as the Eaton Bros.’ Telephone Company. 


NEWTON, ILL.—The Jasper County Telephone Company, of this place, has 
certified to an increase of capital stock from $5,000 to $20,000. 


DANVILLE, ILL.—The Danville Telephone Company has been granted a 
franchise to construct and maintain a complete conduit system in this place. 


ROCKFORD, ILL.-—-The Home Telephone Company, of Rockford, now has 
1,000 telephones installed, and is thus up to the number required by its fran- 
chise as called for by the city ordinance before compensation can be charged. 


ANGOLA, IND.—A telephone franchise has been granted the Farmers’ 
Telephone Company. 


MANSON, IND.—The directors of the Manson Co-operative Telephone Com- 
pany, of this place, will construct a new trunk line to Mechanicsburg and 
Cyclone. ‘ 


NEWCASTLE, IND.—The Central Union Telephone Company has added a 
new fifty-drop section to its switchboard now giving it a 350-drop board. 
It has about 480 telephones in use at the present time. 


MISHAWAKA, IND.—The telephone system and service between this city 
and a score or more of towns and cities in northern Indiana was completed cn 
Nov. 5, thus making complete the telephone loop from central Indiana cities to 
near the Michigan line. 


INDIANAPOLIS, IND.—The services of the telephones were largely de- 
pended on throughout Indiana during the week in the gathering of election 
returns and other matters relating to the recent election. It is estimated that 
the receipts of the telegraph companies were from one half to two thirds less 
than during the election two years ago. 


MUNCIE, IND.—Three linemen, employed in the construction of a new 
telephone line into Muncie and a junk dealer are under arrest, charged with 
stealing large quantities of copper wire. They confess that they have made it a 
business of stealing copper wire from telephone and traction companies. In 
their possession was found upwards of $200 worth of copper wire. 


LAFAYETTE, IND.—The Lafayette Telephone Company has filed a mortgage 
of $150,000, covering its plant, system and franchise, for the purpose of making 
extensive improvements and extensions. A complete common battery multiple 
system will be installed and other improvements made. The Lafayette Loan 
and Trust Company will act as receiver for the bond-holders—the mortgage being 
executed by the company in favor of the bond holders. 

EMMETSBURG, IA.—The Palo Alto Telephone Company has been incor- 
porated at Emmetsburg to build a county exchange. 

COON RAPIDS, IA.—The Harris-Jewell Telephone Co., of Coon Rapids, has 
changed its name to Coon Rapids Telephone and Electrical Company. 

BOXHOLM, IA.—The farmers and business men of this place have or- 
ganized a telephone company to be known as the Grant Center Telephone 
Company. 

HUMBOLDT, IA.—The Humboldt Mutual Telephone Company has con- 
solidated with the Rural Union Telephone Company, of Ottosen, Bradgate and 
Livermore. 

GUTHRIE CENTRE, IA.—The Iowa Telephone Company has secured an 
exchange at Guthrie Centre with an independent telephone company, and is 
said to be doing the same thing elsewhere, with a view to strengthening its toll 
lime service. 
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MOLINE, KAN.—Dr. J. H. Close has formed the Elk County Telephone 
Company, with a capital of $100,000. J. H. Close, C. F. Plowman, S. C. 
Hanna and others are interested. 

TURNER, ME.—The Hebron’s Home Telephone Company, of Turner, has 
been chartered, capital $1,800. President, J. L. Bumpus, Hebron; treasurer, 
W. H. Berry, East Hebron, Me. 

FREDERICK, MD.—The United Telephone Company, which recently ab- 
sorbed the Maryland Telephone Company, of Hagerstown, will build a new 
line from Boonsboro to Frederick. 

ATTLEBORO, MASS.—The Taunton Telephone Company is making ar- 
rangements to extend its line from Taunton through Norton, Mansfield and 
Attleboro, and intends to combine these four places into one big district, which 
will be managed like the Providence district of the Providence Telephone 
Company. 

MENOMINEE, MICH.—The Michigan Telephone Company will expend 
between $4,000 and $5,000 improving the telephone service in Menominee. 

ALMA, MICH.—A contract has been closed by the Valley Telephone Com- 
pany of this place to build a line south from Flint to Holly and ultimately to 
Detroit. 

JEFFERS, MINN.—The Amo Telephone Company will extend its line into 
Jeffers and Windom. 

CANTON, MO.—The Bell Telephone Company is building a line from Edina 
to Canton. 

KANSAS CITY, MO.—The Pittsburg Home Telephone Company, capital 
$75,000, has been incorporated by E. N. Reaser, Jas. A. Plattner, E. Chapman 
and others. 

KANSAS CITY, MO.—The Home Telephone Company, which was organized 
here recently, increased its capital stock from $50,000 to $3,000,000. Gentle- 
men representing the St. Louis Trust Company, which will finance the new 
concern, are here in the interest of the company. The Home Telephone Com- 
pany got its franchise by agreeing to reduce rates something like 50 per cent. 
In the last three months the company has spent $250,000 in constructing the 
lines. There is great interest in the rivalry that is expected to follow when 
the new company is in the field against the present telephone company. 

BOZEMAN, MONT.—The Rocky Mountain Bell Telephone Company has 
let the contract for the erection of a telephone line from Bozeman to Salesville. 

SOUTH OMAHA, NEB.—A franchise has been granted to the Interstate 
Independent Company to construct a telephone system in this place. 

GRANT, NEB.—A. S. Clark, A. Van Wegene and J. L. Putnam, Omaha 
parties, have organized the Nebraska Clark Automatic Telephone Company. 
It was recently incorporated to manufacture and operate telephone systems. 

CANTERBURY DEPOT, N. H.—The Citizens’ Telephone Company is build- 
ing a line between East Canterbury and Belmont. 

TILTON, N. H.—A telephone line is being built between Canterbury and 
Belmont to connect the Boscawen and Canterbury line with the Citizens’ sys- 
tem. 

BRANCHVILLE, N. J.—The Farmers’ Telephone Company is about to 
build a line from Beemerville to Branchville and probably to Newton. 

CAMDEN, N. J.—The Globe Automatic Telephone Company has been incor- 
porated, with a capital stock of $500,000, by J. E. Norling, J. D. Lynch and 
F. A. Lindiquist. 

GLENS FALLS, N. Y.—The Hudson River Telephone Company is con- 
structing a telephone line in the village of Warrensburg. 

CHARLOTTE, N. C.—The Southern Bell Telephone Company has bought 
the independent line to Monroe, 25 miles in length. The Bell Company has 
also completed a line between Raleigh and Wilmington. A line has also 
been completed from Wilmington to Southport. 

GASTONIA, N. C.—The Piedmont Telephone and Telegraph Company has 
been organized here with a capital of $30,000, as the successor of the Gastonia 
Telephone Company. W. T. Love was elected president and R. B. Babington, 
superintendent of the new concern. The new company also absorbed the ex- 
changes at King’s Mountain, Bessemer City, Lincolnton, Shelby and Cheny- 


ville N. C. The company has contracted with the Bell Company to connect 
with the long distance service of the latter. 


ROSEWOOD, OHIO.—The Champaign Telephone Company, of Rosewood, 
has incorporated, with $15,000, to install a local telephone system. 

HAMILTON, OHIO.—The plant of the Hamilton Home Telephone Com- 
pany is about completed. The conduits are all laid and cable is being run. 

BOWLING GREEN, OHIO.—The United States Telephone Company is 
stringing additional wires between Lima, Findlay, Bowling Green and Toledo. 

SOUTH CHARLESTON, OHIO.—A. B. Bell has been elected secretary 
of the Madison-Clark Telephone Company, succeeding J. C. McMillan, re- 
signed. 

TOLEDO, OHIO.—The Toledo Home Telephone Company has opened its 
East Toledo exchange with 300 subscribers. The exchange will accommodate 
1,000 subscribers. 

MANSFIELD, OHIO.—The Mansfield Telephone Company will expend 
$30,00@ in the extension and improvement of the system within a short time. 
Lines will be extended to all parts of the county and the Mansfield exchange 
will be enlarged. 

MIDDLETOWN, OHIO.—The Miami & Erie Transportation Company is at 
work putting in a system of telephones. Every part of the route is to be 
equipped with telephones, and an operator will be in constant communication 
with the electric boats. 

CRESTLINE, OHIO.—The council has granted the Crestline Telephone 
Company a new 20-year franchise, repealing the old franchise which would 
have expired in four years. The company is in a prosperous condition and 
improvements are to be made. 
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CLEVELAND, OHIO.—The franchise of the Detroit People’s Telephone 
Company will soon become inoperative through failure to commence service 
on time, and the officials of the Federal Telephone Company are making every 
effort to get matters in shape so that the franchise may be extended and the 
exchange completed without delay. President Dickson, of the Federal Tel- 
ephone Company, denies positively the truth of the report that it is figuring 
with the Bell Company with a view of disposing of the various Federal 
properties. 

CLEVELAND, OHIO.—Officials of the Cuyahoga Telephone Company are 
preparing to enter upon an active campaign to induce the city council to permit 
the company to increase rates. The Cuyahoga Company has a total of 10,072 
subscribers. When the present rates of $36 and $48 were announced, it was 
thought that the exchange would not go above 5,000 in a number of years 
and with the increased number of subscribers it is claimed that the receipts 
hardly pay the cost of operation. President Dickson, of the Federal Company, 
is quoted as saying that no money will be spent on the Cuyahoga plant until 
the council grants the desired permission to increase rates. 

GUTHRIE, OKLA.—Fifteen of the independent telephone companies of 
Oklahoma have combined under the name of the Pioneer Telephone Company 
with a capital stock of $500,000. 

CHARTIERS, PA.—The Chartiers Telephone Company, having a trunk line 
from Carnegie to McDonald, and other valuable franchises, has passed under 
control of the West Penn Company, with lines in Washington, Greene and Al- 
legheny counties. The latter is preparing to issue $25,000 in bonds to develop 
the new acquisition. <A line will be built to Wheeling and a large exchange 
put in at Washington, Pa. 

SPARTANSBURG, S. C.—The Southern Bell Telephone Company has 
bought the consolidated telephone system of Spartansburg, also the inde- 
pendent systems in Greenville, Newbury, Union, Clinton and other places. 
These exchanges were all controlled by Philadelphia capitalists represented by 
L. W. Floyd, of Newbury, S. C., who will become manager of the Bell inter- 
ests in Newbury, and at the other places mentioned. 


COLTON, S. D.—The farmers northwest of here have decided to build an- 
other telephone line. 


MARION, S. D.—J. A. Steninger, of Patker, has been granted a franchise to 
establish a local telephone system at this place. 

KNOXVILLE, TENN.—Telephone lines are being built in every direction 
to the farms near Knoxville by the local companies and it is said that every 
progressive farmer within ten miles of Knoxville will soon be supplied with 
a telephone. 

DALLAS, TEX.—The Quanah-Mangum Telephone Company, of Quanah, 
capital stock $5,000, has been incorporated by M. M, Hankins, J. E. Woolbright 
and M. R. Smith. 

DENISON, TEX.—The Grayson County Telephone Company is constructing 
a line through the Indian Territory, vid Denison and will extend it to Kansas 
City and St. Louis. 

RICHMOND, VA.—The Richmond Telephone Company has begun the work 
of placing its wires underground. An order has been placed for 200,000 feet 
of conduit material. 

PETERSBURG, VA.—It is proposed to complete by December 15, the trans- 
fer of the wires of the Southern Bell and the Mutual Telephone companies to one 
exchange. These interests were recently consolidated. 

DANVILLE, VA.—The Southern Bell Telephone Company announces that 
it will soon put in operation long distance telephone lines to Martinsville and 
South Boston. The concession was gained through the efforts of the Business 
Men’s Association. 

PARKERSBURG, W. VA.—As the result of the recent doubling of rates, 
the Bell Telephone Company has lost a large number of subscribers at this 
point, and the business of the West Virginia Western Telephone Company has 
increased proportionately. 

JANESVILLE, WIS.—Directors of the Badger State Long Distance Tel- 
ephone Company met here a few days ago. Papers of foreclosure have been 
served on the directors by the German-American Bank, of Milwaukee. ‘The 
directors decided to waive the right of redemption and the property will prob- 
ably be sold within two months. The stockholders have decided on making 
an effort to bid in the property and will be present at the sale. 





ELECTRIC LIGHT AND POWER. 


BIRMINGHAM, ALA.—Frank D. Sweeten, treasurer of the Vallee Bros. 
Electrical Company, of Philadelphia, is organizing a syndicate to buy the 
Alabama Light and Power Company, at Opelika, Ala., and to build an electric 
railway from Opelika to Auburn, 7% miles. The new concern will have a 
capital of $200,000. An option has been secured by the new company. 


SAN FRANCISCO, CALIF.—The Richmond Light and Power Company, 
which has been incorporated with W. A. Bissell, of Alameda, and Walter P. 
Treat, N. T. Messer, Jr., Edwin Schwab and W. C. Webb, of San Francisco, 
as directors, has a capital stock of $150,000, 

SAN FRANCISCO, CALIF.—The Klickitat Power & Electric Company, 
George Canfield, president, which was recently organized, will install a water 
power electric plant on the Little Klickitat River, just below the falls. The city 
of Goldendale, Wash., will be lighted under a franchise recently granted 
to J. T. Moffett. 4 

SAN FRANCISCO, CALIF.—The Edison Electric Co., of Evanston, Wyo., 
and Los Angeles, Calif., has filed a deed of trust in San Bernardino, Calif., to 
all of its franchises, pole lines, power houses and electric power systems, which 
are located in nearly every county south of the Tehachapi. The 60-mile power 
transmission line between the Santa Ana Canyon and Los Angeles is included. 
“The Edison Company deeded its property in trust to the Los Angeles Trust 
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Company and the United States Mortgage & Trust Company, of New York, 
in order to secure $10,000,000 for the carrying on of its business. It proposes 
to issue 10,000 one-thousand-dollar bonds, drawing 5 per cent. interest and 
payable semi-annually. The bonds become due Sept. 1st, 1922. Among the im- 
provements thus provided for is the construction of a water power electric 
transmission plant in the Kern River Canyon that will be the largest in 
Southern California. The current is to be transmitted over one hundred miles 
to Los Angeles. Machinery contracts will be let in the near future and the 
hydraulic work is already well advanced. 


SAN FRANCISCO, CALIF.—The United Gas & Electric Company, which 
distributes the electric power from the Standard Electric Company’s trans- 
mission lines, is completing a large steam power auxiliary station in San Jose, 
Calif. A large addition has been built at the old San Jose Light & Power 
plant and a 400-kw General Electric engine type generator has been installed. 
A General Electric 300-kw three-phase generator has been shipped from the 
East for the new station. A contract has been closed—with the General Elec- 
tric Company—to build a 1,000-kw revolving-field generator direct connected to 
a Corliss automatic engine making 100 r. p. m. All of the above generators 
for the new plant are three-phase, 60 cycle. Nearly all of. this machinery will 
be held in reserve in case of trouble on the transmission line. Constant cur- 
rent transformers have been installed to supply series alternating arc lamps on 
street lighting circuits in San Jose. J. E. Green is general manager of the 
company and C. H. Pennoyer is the local superintendent in San Jose. The com- 
pany’s electric distributing lines and gas mains are being extended in Santa 
Clara and San Mateo counties. 


KEY WEST, FLA.—F. H. Porter, of New York, has been here examining, 
with a view to possibly purchasing, the Key West Electric Company. The deal 
will likely be c-nsummated and will mean extensive improvements in the elec- 
tric railway as well as the lighting systems. 


VILLA RICA, GA.—The Villa Rica Light and Power Company has been 
organized. The following officers have been elected: C. M. Griffin, president; 
F. C. Wilson, vice-president; E. R. Ayers, secretary and treasurer, 


JACKSON, GA.—Capt. Seaton Grantland, of Griffin, is planning to put in 
an immense electric plant at High Falls, 10 miles south of here that will 
generate between 30,000 and 40,000 horse power. The electric power will 
be conveyed to Griffin principally and to such other towns or places as will 
need it for ginning, cotton factories, oil mills or other manufactories and 
lighting purposes. It will cost, when completed, $200,000 or more, 


ALTON, ILL.—The new 600-hp engine which will operate the new electric 
power plant at the glass works has been completed and will be put in operation 
immediately. The new power plant, which is the most complete private plant of 
its kind in the vicinity of Alton, has been operated the past few days by a 
smaller 200-hp engine. The Illinois glass company is making preparations to 
increase its lighting capacity whenever it is desired. The whole plant, including 
the yards and all departments of the factories, are thoroughly illuminated at 
night and power fans have been installed to improve the comfort of the men. 


SUMMITVILLE, IND.—The Summitville Electric Light Company has put 
in operation a new electric light plant, which is to be bought by the city at a 
cost of $50,000. 


DEERFIELD, ME.—The Electric Light and Power Company is at work at 
West Deerfield. The power house will be erected substantially as originally 
planned, and the location of the dam will be changed. The company is seriously 
considering the erection of a dam by its own men rather than under a contract. 

BOSTON, MASS.—The Edison Illuminating Company has been given per- 
mission by the Chelsea aldermen to run wires through certain streets in that 
place to supply East Boston with light and power. 


OWOSSO, MICH.—The common council has declared in favor of a public 
lighting plant, and a committee was appointed to look into the matter. 

DULUTH, MINN.—The Highland Canal & Water Power Company has 
secured an option of the Jay Cooke property, surrounding the St. Louis River, 
the purchase price being set at $1,000,000. This company was organized to 
establish a water power plant, having a capacity of 500,000 horse power. 
The plan is to connect the chain of lakes back of Duluth with Lake Superior 
by a canal, thus securing a waterfall from which to derive the power. 


MONROE CITY, MO.—The electric light plant, costing $15,000, is com- 
pleted and for the first time the lights were turned on November 8. 

FARMINGTON, MO.—tThe electric light plant has passed into the hands 
of Loftcutler & Bendit, of St. Louis. They have been granted a twenty years’ 
franchise by the city council, and the town is to be rewired and the number 
of street lights increased from fifty-eight to eighty. Several thousand dollars 
will be spent in improving the plant. 

ST. LOUIS, MO.—Bids for the purchase of the United States Incandescent 
Company’s plant at Jefferson Avenue and Walnut Street were opened Novem- 
ber 5 in Judge Fischer’s division of the circuit court. The National Lamp 
Company submitted the highest bid, $15,500, and it is probable that it will be 
accepted. Some time ago there was a dispute between J. M. Davey and H. G. 
Ferguson, owners of the United States Incandescent Lamp Company, and it 
was decided to have a receiver appointed and dissolve the partnership and sell 
the property. 

NEWPORT, N. H.—The Newport Electric Light Company has increased its 
capital stock to $25,000. 

BROOKLYN, N. Y.—The Queretaro Power Company, of Brooklyn, has 
been incorporated to construct electric and water works in Queretaro, Mexico; 
capital $300,000. 

ALTAMONT, N. Y.—The Altamont Illuminating Company has been incor- 
porated to supply gas and electricity in Guilderland, Knox, and Altamont. The 
capital is $5,000. The directors are E. G. Crannell, Frederick Crounse, Lewis 
E. Fowler, Hiram Griggs, James Keenholts, Frank S. Lape, Albert J. Man- 
chester, Emmett Mynderse, Eugene Sand, Robert C. Simmons, Edward C. 
Sturges, Dayton H. Whipple and John D. White, of Altamont. 
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PROSPECT, OHIO.—The village has placed a contract with the Prospect 
Electric Light Company for furnishing light for public use. The company will 
make extensive repairs to its equipment. 

YORK, PA.—The light committee of the York councils by awarding the con- 
tract for city lighting to the Edison Electric Light Company and rejecting the 
bid of the recently established Merchants’ Electric Light Company has provoked 
a storm of public criticism. The committee, on the pretext that councils are 
about to consider a proposition for the establishing of a municipal lighting 
plant, awarded the contract to the old established company. The new com- 
pany’s bid was for a period of either three or five years and would have meant 
a saving of $18,000 to the city treasury. So great is the disapproval of the 
citizens that the awarding of the contract may be reconsidered at the next 
meeting of the city councils. 

HURON, S. D.—The Gladys Electric Light, Water and Power Company, of 
this city, with a capital stock of $100,000, was granted a permit to do business 
in Texas. 

NASHVILLE, TENN.—The Louisville and Nashville Railway is consid- 
ering a plan to equip all its coaches with electric lights. 

STAUNTON, VA.—Edgar M. Funkhouser and associates will purchase the 
plant of the Staunton Light and Power Company, now in the hands of R. D. 
Anderson, the receiver of the company. 





THE ELECTRIC RAILWAY. 


ATLANTA, GA.—The Atlanta Railway and Electric Company on December 
1, will inaugurate an increased scale of wages. Extra pay is also promised 
men serving a stated term of years. 

ELKTON, MD.—The Elkton & Chesapeake City Electric Railway Company 
has changed hands, M. P. O’Brien and Ambrose Higgins selling out their 
interest to G. W. Buinbaker, W. W. Hess and G. E. Schlegelmalch, all of 
Philadelphia. The company was re-organized with Mr. Buinbaker as president. 
The new owners will commence at once the building of their line from Elkton 
to Stanton, at which point they will connect with the line to Wilmington, Del. 

SALAMANCA, N. Y.—The Berney Traction Company has been incorporated 
here, with a capital of $10,000. The directors are S. A. Holbrook and A. J. 
Edgett, of Bradford, Pa., and W. K. Harrison, of Salamanca. 

NEW YORK, N. Y.—The Staten Island Rapid Transit Railway Company is 
erecting a large freight shed and office at Tompkinsville, Staten Island, to take 
the place of the one now located at Stapleton. The building will be on the 
property recently filled in by the company. 

SYRACUSE, N. Y.—The wages of all of the employees of the Syracuse 
Rapid Transit Company have been advanced by the company voluntarily. The 
wages were formerly $1.35 to $1.60 per day; now they are $1.60 to $2. This 
affects over three hundred men. General Manager E. G. Connette intends to 
pursue the policy of having the employees share in the success of the company. 

DAYTON, OHIO.—The Dayton & Western Traction Company, which is 
building an extension from Eaton to Richmond, Ind., will also build a spur 
line from Westville to New Paris. 

COLUMBUS, OHIO.—A certificate of consolidation has been filed by the 
Cincinnati & Eastern Traction and the Cincinnati Suburban Traction Company. 
They are not competing lines. The capital stock is $2,500,000. 

FOSTORIA, OHIO.—The directors of the Toledo, Fostoria & Findlay Rail- 
way announce that construction work on the extension from Fostoria to 
Toledo, will start early next Spring. Additional capital has been interested. 

MARYSVILLE, OHIO.—Dr. H. C. Diamond, of Springfield, and W. D. 
Riddell, of Xenia, are looking over the territory between Springfield and 
Delaware with a view of building an electric railway between these points. 
Considerable isolated territory would be opened up by such a line. 

SANDUSKY, OHIO.—The Sandusky & Southwestern Railway Company, 
with headquarters at Wapakoneta, Ohio, has been incorporated by F. O. Olsen, 
S. W. McFarland, S. P. Douglass, Wm. H. Wyke and Itharmer E. Yarnell. 
The capital stock is $1,000,000 and the company proposes to build from 
Sandusky to Wapakoneta through Erie, Sandusky, Seneca, Wyandot, Hardin, 
Logan, Allen and Auglaize counties. 

LEXINGTON, S. C.—The surveys have been completed for an electric rail- 
way to Columbia. Col. Graham, of Columbia, is interested. A company was 
organized recently to push the work. 

COLUMBIA, TENN.—The Interurban Railway Ordinance has been passed 
by the city council, with a proviso that the work of construction shall be com- 
pleted within two years. 

RICHMOND, VA.—The Amalgamated Association of Street Railway Em- 
ployees has begun a series of meetings for the purpose of schooling the mem- 
bers regarding their obligations to employers, the union and the public. 

RICHMOND, VA.—The Virginia Passenger and Power Company on No- 
vember 14 took formal possession of the line of the Richmond and Petersburg 
Electric Railway. The Virginia Company has also practically decided to unite 
the two power houses in Richmond with the new power house being erected 
in Petersburg. When the plants are completed it is likely that coal will be 
dispensed with, water power being used entirely. The Virginia Company’s 
plant in Dunwiddie County wil! develop 3,000 horse-power. The company will 
also occupy a new building in Richmond after January 1. 





LEGAL. 


STEAM PUMP LITIGATION.—The International Steam Pump Company 
has brought suit in the New York Supreme Court to recover from Henry R. 
Worthington a large number of patents issued in foreign countries and others 
pending here and abroad. The company is also seeking to recover from Worth- 
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ington about $1,200,000 worth of its stock, which, it alleges, was issued to him 
without consideration. The company demands the return of the stock on the 
ground that the patents for which the stock was given in payment were right- 
fully the property of the company. Mr. Worthington replies that the patents 
contested for are his personal property and not those of the Worthington Cor- 
poration or of the International Steam Pump Company. The company lays 
claim to 226 patents and applications for patents, most of which are in foreign 
countries. Lawyers Jenner and Wetmore represent Mr. Worthington. The 
counsel for the company are Guggenheimer, Untermyer & Marshall. 





NEW INDUSTRIAL COMPANIES. 


THE PITTSBURG LIGHT AND MANUFACTURING COMPANY has been 
incorporated at Harrisburg, Pa., with a capital stock of $10,000. 

THE NATIONAL CAR TRUCK & BRAKE COMPANY has been incor- 
porated with $100,000 capital in West Virginia to engage in the manufacture 
of trucks and brakes in Cleveland. 

THE TOGGLE RAIL BRAKE COMPANY has been incorporated at Cam- 
den, N. J., with a capital stock of $250,000. The incorporators are John W. 
Avery, Samuel R. Bullock and William N. McInnis. 

THE MOLONEY ELECTRIC COMPANY has filed letters of incorporation 
at St. Louis, Mo., with a capital stock of $40,000 paid up. The incorporators 
are T. O. Moloney, H. Wurdack and L. L. Mullen. 

THE NATIONAL INCANDESCENT LAMP COMPANY, of St. Louis, Mo., 
has been incorporated with a capital stock of $5,000. The shareholders are 
ueo. W. Wadlow, Jones H. Parker and Henry M. Munn. 

THE UNITED STATES INCANDESCENT LAMP COMPANY, of St. 
Louis, Mo., has been incorporated with a capital stock of $10,000. Messrs. 
G. W. Wadlow, J. H. Parker and H. M. Mumm are the shareholders. 

THE MISSOURI ELECTRICAL CONSTRUCTION COMPANY, St. Louis, 
Mo., has filed articles of incorporation, with a capital stock of $2,000, one-half 
paid up. The shareholders are Samuel G. Payne, Barton J. Parker and Hickman 
P. Rodgers. 

THE UNITED STATES ELECTRIC MAIL BOX COMPANY, of Stan- 
wick, N. J., has been incorporated to manufacture electric mail boxes. Capital 
$100,000. The incorporators are N. O. Walters, Isaac N. Walters, Uriah N. 
Funk and others. 

THE REED-SQUIRE ELECTRIC COMPANY, of .Kansas City, Mo., has 
been incorporated for the manufacture, purchase and sale of electrical appli- 
ances of all kinds and the construction and operatio& of electric light and power 
plants. It has a capital stock of $40,000, one-half paid. The incorporators are 
E. M. Reed, William Squire, Lewis Crocker and H. M. Squire. 


PERSONAL. 








MR. GEORGE F. McCULLOCH, president of the Union Traction Company, 
Indianapolis, Ind., has returned home from Europe. 

MR. W. F. GUNN has been appointed to take charge of advertising and 
publicity for the Kellogg Switchboard & Supply Company, of Chicago. 

MR. R. B. BRAMWELL has resigned his position as advertising manager 
of the International Motor Car Company, of Toledo, Ohio, to engage in other 
lines of work, 

MR. JOSEPH E. LOCKWOOD, of the Michigan Electric Company, and 
representative of the Stanley interests at Detroit, has been visiting the East 
during the past week. 

MR. W. C. WARD, until recently mayor of Warren, Ohio, has become 
executive head of the Peerless Electric Company, recently formed in that city 
to manufacture electrical goods. 

MM. CHARTON and FAIRELEY, prominent engineers of the Paris 
Metropolitan Railway, are now here to study electric traction methods. They 
are staying at the Hotel Lafayette, University Place. 

MR. D. E. GOE has left the Northern Electrical Manufacturing Company, of 
Madison, Wis., and will, it is understood, devote his energies to general ad- 
vertising in which field he has had a large and successful experience. 

MR. J. B. PERKINS, of Toledo, Ohio, has completed plans for the power 
house of the Cleveland, Painesville & Ashtabula Electric Railway to be erected 
at Painesville, Ohio. It will be of the alternating current type and will supply 
several sub-stations. 

MR. EDWIN O. WAYMIRE, treasurer of the Dayton Fan & Motor Com- 
pany, was in New York last week taking orders for his company’s fans for 
both domestic and foreign shipment. Mr. Waymire reports business unusually 
good, and is very enthusiastic about the outlook for next season. 

MR. A. MEYER, president of the Crescent Company, of Chicago, was a 
visitor to New York the latter part of last week. Mr. Meyer has been in the 
East for the purpose of introducing his soldering stick and paste, and a new 
cord spool and socket handle which have recently been put on the market. 

MR. ARTHUR STANLEY, well known in the electrical trade of New 
York, takes charge, on December 1, of the New York office of Robbins & 
Myers, of Springfield, Ohio, and will represent their well-known fan motors, 
power motors, etc., with headquarters in the Maiden Lane Building, Broad- 
way. 

MR. S. W. WARE, ex-mayor of the City of Adelaide, South Australia, has 
arrived in the United States for the purpose of studying American electric 
traction methods and electrical plants, it having been decided to convert the 
existing horse-car system in Adelaide into an electric system. Mr. Ware is at 
present in New York. He is a guest at the Fifth Avenue Hotel. 
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MR. F. L. MARTIN, who has been for some time past in charge of the pub- 
lication department, etc., of the Kellogg Company, has now joined the forces of 
the Stromberg-Carlson Telephone Mfg. Co., of Chicago, and will have charge 
of its advertising, etc. Mr. Martin has done excellent work and has a great 
many friends in the telephone field. 


MR. ARTHUR WARREN, the head of the publication department of the 
Westinghouse Companies, who has been visiting this side for some weeks, 
sailed for England last Tuesday. The ramifications of the Westinghouse inter- 
ests in Europe are now so large and widespread as to require Mr. Warren’s 
constant attention on the other side. 


MR. ESHABRAU HATA, telephone engineer of the Japanese government, 
is visiting telephone exchanges in the West, studying modern telephone prac- 
tice. He is accompanied by Mr. C. Owoyama, a Japanese electrical engineer. 
They visited the exchange of the Home Telephone Company in Toledo, Ohio, 
last week, and were favorably impressed with its completeness. 


MR. BELISARDO RODRIGUEZ, of Caracas, Venezuela, representing a 
syndicate of capitalists, is now in the United States for the purpose of pur- 
chasing the equipment for a gravity electric road, which is intended to be 
constructed from the city of Caracas to a point in the vicinity of La Guayra, 
the principal port of Venezuela. The line will be about six miles in length. 
Mr. Rodriguez is making his headquarters at the Export Club of America, 
82-88 Wall Street, New York. 


MR. LUTHER STIERINGER has been recommended by the Committee on 
Science and Arts of the Franklin Institute, Philadelphia, for the John Scott 
Legacy premium and medal for his “worthy contributions to the art of electric 
illumination.”” This award does credit to the Institute by its recognition of the 
pioneer utilitarian work and later asthetic results of this engineer, who has 
taught his age how to use light as an artist uses color. Mr. Stieringer has been 
seriously ill of late and is wintering on the Mexican border and in Southern 
California. 


NEW YORK ELECTRICAL SOCIETY.—The following named gentlemen 
were elected members of the New York Electrical Society at its last meeting: 
George L. Patterson, Brice A. Frey, Harry Alexander, Gustave A. Brackly, John 
L. Streever, R. Halliday Nexsen, Geo. Greenwood, Henry A. Sheuplein, A. H. 
Ackerman, Frank F. Thompson, Orosco C. Woolson, E. W. Hazazer, C. R. 
Newman, John H. Dale, Charles H. Sinnett, Olin Beecher Greene, A. F. 
Stanley, G. T. Luckett, Severn D. Sprong, William T. Dempsey, F. Moreton 
Jack and E. A. Harley. 


MESSRS. J. J. BELLMAN and HENRY SANFORD, 2nd, have opened 
offices at No. 14 Church Street, New York, to transact a general’ engineering 
and contracting business. The business is started under the most favorable 
auspices, as both Mr. Bellman and Mr. Sanford are practical men. The former 
is a graduate electrical engineer of Columbia University, and has been con- 
nected with a number of prominent concerns, among them the New York Ed- 
ison Company, the Crocker-Wheeler Company and Westinghouse, Church, Kerr 
and Company. Mr. Sanford has been connected with the General Electric 
Company and the Metropolitan Street Railway Company. They will make a 
specialty of power plant work and take complete contracts for the entire equip- 
ment of central stations and isolated plants. As they are both active young 
men and have ample financial resources, their prospects of success are very 
bright. 





OBITUARY. 


MR. H. D. KAMPMAN.—The death is noted of Mr. Herman D. Kampman, 
formerly president of the San Antonio, Tex., Gas and Electric Company when 
its properties were purchased by the McMillin syndicate. He was in his 
forty-sixth year, 


MR. CHARLES MOEHLMAN, foreman of the iron foundry of the General 
Electric Company, Szhenectady, N. Y., died suddenly at his home in Schenec- 
tady on Friday, October 31st. He was born in Nittlestadt, Westphalia, in 
1856, and after attending common schools until he was 14 years of age, started 
in his father’s foundry to learn the molder’s trade. At the age of 21 he had 
the usual term of three years’ service in the German army. In 1882 he emi- 
grated to America and worked for four years in an iron foundry at Amsterdam, 
N. Y., and also in several other foundries until January, 1888, when he 
secured employment as molder with the Edison General Electric Company. 
He continued in its employ until his death, He was appointed foreman of the 
iron foundry in 1895. A widow and six children survive him. 


MR. GEORGE HARDING, one of the oldest and best known patent lawyers 
in this country, died in New York City this week, aged 76. He graduated from 
the University of Pennsylvania in 1846 and after reading law with John Cald- 
walader was admitted to the bar in 1849. He was connected with the McCormick 
reaper case in which Lincoln and Stanton figured and in which he showed a 
miniature grain field to illustrate the process of reaping by machinery. When 
he was arguing the telegraph case of S. F. B. Morse against O’Reilly in the 
United States Supreme Court he operated a miniature telegraph system to illus- 
trate his points, and in a hat-body case made a complete hat in the court room. 
What is said to have been his most successful case was the Tilghman glycerine 
case, in which he induced the Supreme Court to reverse its first decision on the 
question. Mr. Harding leaves two children, a son and a daughter, the former, 
George J. Harding, well known as a member of the Philadelphia bar. 


PROF. O. N. ROOD.—We regret to note the death of Prof. O. N. Rood, of 
Columbia University, in New York City, last week, of pneumonia. He was born 
in Danbury, Conn., 71 years ago, and entered Yale at 18, but after completing 
his sophomore year went to Princeton, taking his A. B. with the class of ’53. 
For two years after graduation he was instructor in chemistry at Yale. Then 
he went abroad and worked for three years under Liebig at Munich, returning 
here in 1858 to take the chair of physics in Troy University. At the same time 
he filled the post of professor of rhetoric and logic. Troy University disbanded 
soon after the breaking out of the Civil War and Prof. Rood went into retire- 
ment for a while at his country place, Peacedale, R. I. In 1864 he became pro- 
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fessor of physics at Columbia. Much of Prof. Rood’s scientific fame is based 
on his original investigations into color. In later years the Réntgen ray 
engaged his attention, and in the early ’90s he was one of the prominent in- 
vestigators in this field. One of the many pieces of apparatus devised by Prof. 
Rood was an instrument now known as the flicker photometer, which he used 
in investigating color blindness. By it the measurement of light independent 
of color was made possible. Up to the day of his illness he was experimenting 
with the electrical conductivity of insulating materials. To carry on this inves- 
tigation more delicate methods of measurement were necessary, and last year 
Prof. Rood devised a new method of measuring electrical resistances capable 
of dealing with some 10,000 times greater than had ever been possible before. 
By it he was able to measure the electrical resistance of glass, ebonite and 
other insulators hitherto ranked as non-conductors. As a teacher Prof. Rood 
was thorough and painstaking. His habits of abstraction and quaint eccen- 
tricities made him dear to the heart of the undergraduate. Prof. Rood was a 
painter of some reputation. Several of his water colors have been exhibited at 
the annual exhibitions of the American Water Color Society. He is survived 
by a widow and five adult children. The funeral took place on Friday morning, 
the pallbearers being members of the department of physics. 


ss Trade Wotes. 


THE MANUFACTURING & SELLING CO. OF AMERICA announces that 
it has acquired from the Strobel & Wilkin Company, 591 Broadway, the sole 
agency for the O. K. dry batteries and has removed its offices and factory to 
129-131 Crosby Street. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, refers to Packard 
incandescent lamps as “Quality Lamps.” It claims that extra quality lies in 
the Packard and that fact is being discovered by users generally. The increas- 
ing output is pointed to as evidence of this. 


LARGE FILTER.—A very large filter for lubricating oil has recently been 
furnished by the Burt Manufacturing Company, Akron, Ohio, for the plant of 
the Savannah Electric Company, Savannah, Ga. The Burt Company has also 
lately shipped a large oil filter for use by an electric plant in Brazil. 


ELECTRICAL MERCHANDISE.—The Liberty Electrical Supply Company, 
136 Liberty Street, New York, carries a full line of house goods, telephones, 
construction material, etc. These goods are illustrated and listed in a 48-page 
catalogue of recent issue. About everything in the electrical supply line is shown. 


ALPHADUCT, the new fireproof flexible interior conduit, is now being 
placed on the market. Much time and money have been spent on this product 
to make it a success and wherever installations have been made it has given 
satisfaction. The Eastern selling branch of this business is at 39 and 41 Cort- 
landt Street, New York. Mr, W. S. Brown being the representative. 


FORT WAYNE BULLETINS.—The Fort Wayne Electric Works, Fort 
Wayne, Ind., in bulletins Nos. 1027, 1035 and 1036 illustrate and describe re- 
spectively alternating current arc lamps; electrostatic ground detectors and 
small direct-current motors. These various types of apparatus are very com- 
pletely illustrated with views of detailed parts and finished machines. 


THE BILLINGS & SPENCER COMPANY, Hartford, Conn., has just issued 
a new list of drop-forge lathe dogs. Dimensions and prices of the dogs are 
given, and a variety of these devices are illustrated. The same company has 
recently issued a circular on its automobile forgings. These parts are illus- 
trated in perspective and dimensional diagrams. They comprise all of the 
metal parts of the automobiles, 


ARC LIGHT BLUE-PRINTING MACHINE.—The Eugene Dietzen Cort- 
pany, 181 Monroe St., Chicago, has issued a circular describing and _ illus- 
trating its automatic revolving cylindrical electric blue-printing machine. The 
machine consists of a cylindrical printing frame composed of two semi- 
cylindrical plates of heavy glass on the exterior of which are placed the tracings 
and printing paper and an automatic arrangement whereby an arc lamp is 
alternately lowered and raised within the interior of the cylinder. 


THE SHULTZ BELTING COMPANY, St. Louis, Mo., has just completed 
the work of remodelling and enlarging its factory. The new buildings increase 
the company’s capacity two and one-half times, and the equipment includes a 
full line of new and modern machinery. The company states that it uses the 
heaviest packer-steer hides in the manufacture of its belting, and prepares the 
leather by its own special process. By a new stretching device all the stretch 
is taken out of the belting. The company states that its tannery and belt 
factory are thoroughly up to date and unexcelled. 


COAL-HANDLING STATION.—The John A. Mead Manufacturing Com- 
pany, 11 Broadway, New York, has just issued a pamphlet giving an interesting 
description of the United States naval coaling station at Frenchman’s Bay, Me. 
It contains half-tone views of the station and apparatus. This plant has a 
capacity of unloading from colliers or barges of 160 tons per hour for each of 
the two towers, and can take coal from the storage building to the pier, for 
supplying war vessels or colliers, at a rate of 250 tons per hour. This capacity 
can be increased by the use of additional cable cars. 


MESSRS. CHARLES H. BESLY & CO., 10-12 North Canal St., Chicago, 
Ill., report their general business very good. They call particular attention to 
their large and varied assortment of seamless brass and copper tubing. Three 
hundred sizes of tubing are carried in stock, varying from one sixty- 
fourth-inch outside diameter to eight and one-half inch outside diameter. Brass 
rod, sheet, wire and brazed tubing; braziers sheet copper, soft and cold rolled 
copper anodes; brush copper for electrical purposes; german silver sheet, rod 
and wire are also carried in stock. Their new store building on Clinton Street 
is progressing rapidly and will give them over double the space of their present 
five-story building, 10-12 North Canal Street. Their three hundred-page cata- 
logue will be mailed free on application. 





MECHANICAL STOKERS.—The Rhode Island & Suburban Railway has 
contracted for a large equipment of Roney mechanical stokers for its new 
boiler plant. The plant will have an ultimate boiler capacity of 8,300-hp. The 
above stokers will be used throughout. Another large concern, the Narra- 
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gansett Electric Lighting Company is also installing a complete equipment of 
Roney stokers, comprising 12 stokers of the quadruplex type operating under 
Babcock & Wilcox boilers of 4,500-hp capacity. A third industrial plant em- 
ploying these stokers is the Brown & Sharpe Mfg. Co., where Roney stokers 
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under two batteries of Babcock and Wilcox boilers have been in use for some 
time with excellent results. The success of this installation undoubtedly fur- 
nished the incentive toward the smoke prevention movement now active in 


Rhode Island. 





UNITED STATES PATENTS ISSUED NOVEMBER 11, 1902. 
{Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., N. Y.] 
713,122. METHOD OF MAKING ELECTRIC CONDUITS; A. M. Lougee, 

Boston, Mass. App. filed Dec. 2, 1901. The method consists in lining the 
conduit with a vulcanizable insulating material and then applying a vul- 
canizing heat. 

713,123. ELECTRIC CONDUIT; A. M. Lougee, Boston, Mass. App. filed 
Dec. 2, 1901. The product covered by the preceding method. 

713,133. ELECTRIC SWITCH; T. Muller, New York, N. Y. App. filed 
March 13, 1902. A tilting weight is attached to the movable electrode 
and a second tilting weight movable independently to operate the movable 
electrodes is caused to act by means of a fluid actuated member. 

713,140. PROCESS OF DISTANTLY REPRODUCING PICTURES; H. R. 
Palmer, Cleveland, Ohio. App. filed Jan. 21, 1901. (See Current News 
and Notes.) 

713,174. VOLTAIC CELL; H. B. Taylor, Newark, N. J. App. filed April 
2, 1902. Details of construction and mounting facilitating assembling 
and renewing of the parts. 

713,186. SECONDARY BATTERY; R. Welford, Sunderland, Eng. App. 
filed Nov. 21, 1899. The corrugations of the plate are occupied by tablets 
of active material through which coils of conducting wire run. 

713,190. MANUFACTURE OF INSULATING OR PROTECTIVE COM- 
POUNDS; C. L. V. Zimmer, Hamburg, Germany. App. filed May 13, 
1901. A damp-proof insulating material obtained from fat, a saponifying 
agent, oxygen to thicken the composition and bituminous matter. 

713,222. MOTOR CONTROL; J. D. Hilder, Yonkers, N. Y. App. filed Jan. 
3, 1902. The electrical means for controlling the starting of the motor 
are automatically de-energized after the motor has started, to avoid con- 
sumption of current and heating. 

713,251. PRESSURE REGULATOR; C. F. Spery, Rockland, Ill. App. filed 


Jan. 25, 1902. Details. 
713,257. RECORDING ELECTRICAL MEASURING INSTRUMENT; E. 


Weston, Newark, and A. O. Benecke, Vailsburg, N. J. App. filed Feb. 
10, 1902. Means whereby the stylus may be driven by a rotary armature 
capable of making either a fractional part of a revolution, or a number of 
revolutions in either direction in such manner as to give to the stylus 
wide ranges of movement over the record-receiving surface. 

713,258. RECORDING ELECTRICAL MEASURING INSTRUMENT; E. 
Weston, Newark, and A, O. Benecke, Vailsburg, N. J. App. filed Feb. 10, 
1902. An electrically controlled recording instrument intended to give a 
correct record as to nature and duration of any physical change acting 
upon a movable agent. 

713,259. RECORDING ELECTRICAL MEASURING INSTRUMENT; E. 
Weston, Newark, and A. O. Benecke, Vailsburg, N. J. App. filed Feb. 10, 
1902. An instrument wherein the index needle is caused to return to zero 
after any change has been imparted to it by the force to be measured. 

713,277. ELECTROLYTIC REFINING OF LEAD AND LEAD ALLOYS; 
A. G. Betts, Lansingburg, N. Y. App. filed Jan. 9, 1902. Process of 
electro-depositing lead consisting in subjecting to electrolysis and electro- 
lyte containing in solution a lead compound and a reducing agent capable 
of restraining the crystallization of the lead deposit. 

713,278. ELECTRO-DEPOSITED LEAD; A. G. Betts, Lansingburg, N. Y. 
App. filed Oct. 9, 1902. The product produced by the preceding process. 
713,284. RECTIFIER; Harold W. Buck, Schenectady, N. Y. App. filed Oct. 

17, 1898. Two sources of alternating current of the same phase are alter- 
nately connected to a work-circuit, and one disconnected after the other is 
connected thereto. One e.m.f. is thus in circuit during approximately a 
half-period and the unbalanced e.m.f. existing at the instant of commuta- 

tion is neutralized by opposing to it an independent periodic e.m.f. 

713,305. ELECTRICAL IGNITING DEVICE; C, A. Holdbridge, Chicago, 

Ill. App. filed Sept. 16, 1901. A metallic tube having a wick projecting 

from its end and forming one terminal of a circuit, is drawn across a 

roughened plate forming the other terminal, to produce sparks and ignite 


the wick. 
OPERATING DYNAMO-ELECTRIC MACHINES; F. H. Jeannin, 


713,307. 
Schenectady, N. Y. App. filed Oct. 28, 1901. (See Current News and 
Notes.) 

713,326. MAINTAINING SYNCHRONOUS ROTATION OF DYNAMO- 


ELECTRIC MACHINES; E. W. Mix, Paris, France. App. filed Oct. 2s. 
1899. (See Current News and Notes.) 


TRANSFORMER; W. S. Moody, Schenectady, N. Y. App. filed 


713,327. 
Barriers of incombustible material are interposed between 


March 27, 1902. 
the exposed ends of adjacent sets of coils. 

713,346. GROUND DETECTOR; W. H. Pratt, Lynn, Mass. App. filed 
March 19, 3900. A ground detector comprising a plurality of segments 
related severally to the different wires of a distributing system, a common 
ground electrostatically related to all of the segments and a number of 
index needles each jointly controlled by a pair of distributing wires. 

713,356. SYSTEM OF ELECTRICAL DISTRIBUTION; C. P. Steinmetz, 

Schenectady, N. Y. App. filed March 6, 1899. (See Current News and 


Notes.) 


713,365. ELECTROMAGNETIC MEDICAL APPLIANCE; F. H. Vollery, Al- 
legheny, Pa. App. filed May 7, 1902. The action of an induction coil 
is designed to be improved by using a vibrating diaphragm across which 
conducting wires are stretched, to control the current. 

713,380. CONTROLLING MOTORS FROM DISTANT POINTS; N. C. Bas- 
sett, Lynn, Mass. App. filed March 24, 1902. The arm of the rheostat is 
automatically returned to the off-position after the motor has closed the 
main valve of an engine, thus permitting the engineer to stop the engine 
by simply throwing a switch and leaving the apparatus to effect its usual 
functions, 

713,386. INTERIOR CONDUIT OUTLET BOX; H. D. Betts, Englewood 
and R. M. Thomas, Elizabeth, N. J. App. filed June 25, 1902. Details. 
713,445. STARTING ALTERNATING CURRENT MOTORS; T. J. Johnston, 

New York, N. Y. App. filed April 8, 1899. (See Current News and Notes.) 

713,463. GOVERNOR; J. A. Lightpipe, San Francisco, Cal. App. filed Aug. 
26, 1898. An important feature of the invention consists in combining 
with a water wheel governor, a device so arranged that a change of load 
has the same effect upon the governor as a change of speed. 

713,464. ELECTRIC LOCOMOTIVE; E. C. Lindsay, Philadelphia, Pa. App. 
filed May 28, 1902. To accommodate a large motor on a narrow gauge 
locomotive, the motor is hung on a countershaft and gears first with the 
countershaft and then with the axle. 

713,479. RECORDING ELECTRIC-WAVE FORMS; E. J. Murphy, Lynn, 
Mass. App. filed Nov. 23, 1901. (See Current News and Notes.) 

713,486. ELECTROMAGNETIC TOOL; R. R. Nicely, Denver, Colo. App. 
filed March 8, 1901. Details. 

713,497. TELEGRAPHY; H. A. Rowland, Baltimore, Md. App. filed June 4, 
1900. The invention embodies a system of telegraphy in which the mes- 
sages are transmitted by impressing an electromotive force rising and 
falling in value upon a main line wire and cutting out or otherwise mod- 








713,257.—Recording Electrical Measuring Instrument. 


ifying a pre-selected number and combination of the wave impulses of the 
current produced by the electromotive force for each character and locating 
at the receiving points printers adapted to print the characters represented, 
by the combination of suppressed and unsuppressed current impulses. 

713,503. FUSE CARRIER; H. R. Sargent, Schenectady, N. Y. App. filed 
March 5, 1901. Comprises two clamping members having grooves for the 
reception of the fuses. 

713,523. ADJUSTING COMPOUND-WOUND GENERATOR; C. P. Stein- 
metz, Schenectady, N. Y. App. filed Aug. 24, 1898. (See Current News 
and Notes.) 

713,555. RECTIFIER; Harold W. Buck, Niagara Falls, N. Y. App. filed 
Oct. 17, 1898. Two sources of alternating e.m.f. are alternately connected 
to the work circuit at overlapping time intervals, a reactive device being 
included in the work circuit to smooth out the rectified circuit and prevent 
too violent fluctuations therein. 

713,564. ELECTRIC METER; J. Harris, Rensselaer, N. Y. App. filed Jan. 
23, 1902. Details. : 
713,567. STARTING ALTERNATING-CURRENT MOTORS; T. J. John- 
ston, New York, N. Y. App. filed April 8, 1899. (See Current News and 

Notes.) 

713,568. NON-ACTIVE METAL FOR USE IN STORAGE BATTERIES; 
H. H. Lloyd, Germantown, Pa. App. filed June 29, 1900. Lead and a 
twelve per cent. alloy of antimony rolled in a cold state. 

713,574. ADJUSTING COMPOUND-WOUND GENERATOR; C. P. Stein- 
metz, Schenectady, N. Y. App. filed Aug. 24, 1808. (See Current News 
and Notes.) 

713,583. CONNECTION FOR MEASURING INSTRUMENTS; J. E. Wood- 
bridge, Albany, N. &. App. filed March 26, 1902. To reduce the number 
of connections and transformers the measuring instruments are inserted 
in inter-connected leads extending from the secondaries of the trans- 


formers, 








